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First fully transistorized IBM computer, the new IBM 
Seven-O-Seventy provides remarkable operating features 
for both business and science. Capable of handling com 
plex calculations and everyday accounting problems, the 


BM 7070 saves time, work and money 
Transistor design reduces space requirements, lowers ini- 
tial costs and keeps your operating costs low. Also, it can 


give you information on your business previously imprac- 


NEW IBM 


tical to obtain because of the cost. This helps you make 
decisions faster and helps you plan the growth of your 
business on a sounder, more factual basis. 


And unexcelled IBM services—ranging from program plan- 
ning to personnel education—work for you, helping to speed 
profitable operation and bring a maximum return on your 
data processing investment. For more complete informa- 
tion on the new IBM 7070 call an IBM representative today. 


INTERNATIONAL BUSINESS MACHINES COMPANY LIMITED 
Don Mills Road, Toronto 6, Ontario 


BRANCH OFFICES IN PRINCIPAL CITIES ACROSS CANADA 
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Design Engineering 


id CANADA 


This month’s cover 


When we tried to sum up R and D 
in Canada for the cover theme, we 
ran into snags. What symbolized 
this work in one field, drew blank 
stares in another (we tested pencil 
roughs on various engineers). The 
final choice, as carried out by 
Leslie A. Smart, one of Canada’s 
leading typographic designers, typ- 
ifies the bold strength of the sub- 
ject and suggests the maze of 
detail work that lies behind every 
R and D project undertaken. 
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Printed and published by Maclean-Hunter 
Publishing Company Limited. Editorial and 
Advertising Offices: 481 University Avenue 
Toronto, Canada. Address all correspondence 
P. O. Box 100, Toronto, Canada. Horace T. 
Hunter, Chairman of the Board; Floyd S 
Chalmers, President; Donald F. Hunter, Vice- 
President and Managing Director. 


Publishers of National magazines in Canada: 
Maclean’s, Chatelaine, Canadian Homes and 
Gardens. Business newspapers in Canada: 
Canadian Hotel Review; Fountains in Canada; 
Heating and Plumbing Engineer; Bus and 
Truck Transport; Canadian Advertising; Cana- 
dian Automotive Trade; Canadian Aviation; 
Canadian Grocer; Canadian Machinery; Cana- 
dian Packaging; Canadian Paint and Varnish; 
Canadian Printer and Publisher; Canadian 
Shipping; Canadian Stationer; Civic Admin- 
istration; Drug Merchandising; Canadian Elec- 
tronics Engineering; L’Epicier; The Financial 
Post; Hardware and Metal; Marketing; Men’s 
Wear; Modern Power; Painting and Decorating: 
Plant Administration; Le Quincaillier; Elec- 
trical Contractor; Style; Office Equipment & 
Methods; Home Goods Retailing; Photo Trade; 
Le Pharmacien; Building Supply Dealer. Busi- 
ness Publications in U. S. and U. K.: Inland 
Rock Products; The Inland and American 
Printer and Lithographer; Concrete Products; 
The British Printer; British Rate and Data. 


OTHER SERVICES: The Financial Post Cor- 
poration Service; Canadian Press Clipping 
Service; Commercial Printing Division. 


Offices at 1242 Peel Street, Montreal; The Bur- 
rard Building, 1030 West Georgia Street, Van- 
couver 5; Maclean-Hunter Limited, 125 Strand, 
London (Eng.) Maclean-Hunter Publishing 
Company Ltd., Auf den Haefen 12, Bremen, 
Germany. 


Subscription rates: Canada $5.00 per year: 
two years $9.00; three years $13.00. Single 
eopy price, $1.00. United States and Great 
Britain $10.00 per year. Other countries $20.00 
per year. 
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Link-Belt roller bearings compensate for misalignment of shafts and supports 


Link-Belt Series 400 roller bearings have won a Look under BEARINGS in the yellow pages of 
reputation as “the designer’s choice.” These self- your phone book. 

aligning, double-row roller bearings compensate 
for inaccuracies in machining and assembly of 
equipment while maintaining full load capacity 
throughout their long life. Their compactness 
promotes simplicity of machinery design—their yom ng come — — 
easy mounting reduces installation costs. 


Also available in these mountings: 


blocks 


For complete information on the Series 400 


—and Link-Belt’s complete line of ball and CG. 3 B E E T 
roller bearings—send for our Book 2550. It’s 
available at any one of the Link-Belt offices or 
your authorized stock-carrying distributor. SELF-ALIGNING BALL AND ROLLER BEARINGS 
LINK-BELT LIMITED: Scarboro Plant, General Offices and District Sales—Scarboro, Ont., Station H, Toronto 13 + Eastern Avenue Plant and Factory 
Branch Store—Toronto 8 + Sales Offices and Factory Branch Stores—Montreal 15 * Vancouver 12 + vt yey > 10 + Swastika, Ont. + Halifax: Austen 
ros. Ltd. * District Sales Ofices—Edmonton + Hamilton + Sydney: Austen Bros. Ltd. « Foundry at Elmira, Ont. 15,113-C 
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Mackay 


Dr. W. B. F. Mackay joined Atlas 
Steels in February 1956 (he is research 
development engineer), after serving 
as Asst. Professor of Metallurgical 
Engineering at the University of 
Minnesota. Born in Winnipeg, he got 
his B.Sc. (EE) from the University of 
Manitoba and his B.Met.E., M.S., and 
Ph.D. degrees in physical metallurgy 
from Minnesota. Imparting a military 
ring to this metallic past, we can 
tell you that Mackay is also an RMC 
graduate — was a wing commander 
during World War II. 


One of DE’s July contributors had 
his wings clipped not long ago. We 
think the family did the clipping— 
and they grounded our poor man 
from his hobby of gliding. He now 
has to be content with golf, gardening 
and stereo. R. M. (Bob) Cuddy is a 
mechanical engineering graduate of 
Queen’s University and has had a 
varied industrial experience supervis- 
ing plant engineering, production con- 
trol and manufacturing. He is pres- 
ently chief engineer of Beatty Bros, 
and has a very real interest in R and 
D. Cuddy is a former RCAF pilot. 


Cuddy 


sieeennnnnnconntt 
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Authors 


Lay 


R. A. (Bob) Lay is a man pretty close 
to research in Canada — he is a 
public relations officer with the Na- 
tional Research Council in Ottawa. 
Born within sight of the Peace Tower, 
he is a graduate (B.A.) of Carleton 
University. Lay tells us that he is 
still without wives or children, and 
so has time to pursue the arts, swim, 
read and promote rampant individual- 
ism like Maria Callas. (We have made 
a note to check Lay’s status in a 
year’s time—then ask him for a list 
of his hobbies.) 


Since 1944, J. P. Francis has held a 
number of positions with the Cana- 
dian Department of Labour. He is 
now Chief of the Manpower Re- 
sources Division in the Economics 
and Resources Branch. This brings 
him very close to the training and 
utilization of Canada’s engineering 
and scientific needs. Francis is a 
B.Comm. graduate of the University 
of Toronto. He writes and lectures 
on manpower resources and recently 
returned from Paris, where he at- 
tended conferences devoted to this 
and related subjects. 


Francis 





AND IMPROVED 
OIL SEAL DESIGN 
REQUIRED A 
BETTER RUBBER 





...Was the 


The Chicago Rawhide Manufacturing Company 
of Canada Limited designed their “Block Vee” Oil 
Seal to be as efficient as an entire stack of ordinary 
multiple vees. Assembled in the groove of a hydrau- 
lic or pneumatic cylinder, the Block Vee permits 
larger tolerances but will not roll or twist like an 
O-ring. But to attain the efficient shape of the vee 
while retaining the sensitive free movement, a 
special rubber was needed. 

*Polysar Krynac 803 is that rubber. Its ease of 
processing made this unusual seal design possible. 
At the same time, the inherent properties of Polysar 
Krynac 803 provide excellent resistance to oils, 
water and air encountered in these applications. 
Polysar Krynac 803 is one of a variety of nitrile 
(oil resistant) rubbers made by Polymer Corpora- 
tion Limited . . . producers of 24 synthetic rubbers 
and latices for manufacturers throughout the world. 
To learn how these rubbers can help you, write to ‘wo aen 
our Sales and Technical Service Division. 


Synthetic Rubbers 


TION 
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RESEARCH AND DEVELOPMENT IN CANADA 


Exclusive DE! Issue 


The idea for this issue had its origin in uncertainty. Uncertainty 
because of the loose definition of "Research and Development." In 
reading the national press, buSiness reports and technical papers, we 
felt the term had a different interpretation in each instance. / If we 
were confused, was it not possible that our readers were too? Also, we 
kept reading Everest-high figures about R and D in the United States and 
the United Kingdom. In comparison, the Canadian figures (when quoted) 
seemed paltry. What to do then but find out about R and D for our- 
selves — and present the story to you. / This is what we have done. 

We made no alarming discoveries — though we discovered some sober 
truths. One is that Canadian expenditure on research by industry must 


expand if Canadian industry is to grow. / We also learned about two 
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factors that have affected the development of industrial research in Canada. 
That primary industries, like agriculture and mining, were of necessity developed 
first and so had a headstart on secondary industries. This, obviously, is the 
normal course of events in a country as it becomes industrialized. Also, because 
Canada rubs shoulders with the U. S. and because of the financial ties with the 
U. S., and the U. K., many Canadian plants are branch plants — and research is 
normally done by the parent (or affiliate) organization outside Canada. (An 
example is Bell Telephone, a company doing little or no basic research in Canada, 
but paying fixed dues to share in its affiliate company's $90 million annual 
research budget). A result of this program is easy to see. Generally, Canadian 
industry has been largely dependent on research and development being carried 


out in the U. S. and the U. K., and government research agencies. Unlike the 


U. S. and the U. K., Canada has never gone through a period where there was a large 


body of industrial research in industry and a small amount in government insti- 
tutions. / In DE's own survey made of cross-sections of various major industries, 
it was encouraging to find that many companies pursue a self-imposed R and D 
program. Several frankly said that it was the only logical way to keep ahead of 
both domestic and foreign competition. / Altogether, the picture is not as dis- 
couraging as we had been led to believe. A great boost to R and D in Canada has 
been the government's expanded support for university research. As will be seen 
elsewhere in this issue, Canadian industry too, is financing all kinds of student- 
aid scholarships — with heavy emphasis on post-graduate research. This long term 
investment will not be felt for several years. / While expenditure on research 
by industry is low, there has been a steady expansion since the war. This must 


continue and be promoted by industry itself, if Canadian industry is to develop. * 
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(Actual Size) 


NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 
and a completely protected solenoid coil. The coil is fully sealed 
from air, oil, gas and water... and will not overheat on continu- 
ous duty. Coils for continuous or intermittent duty, a-c or d-c, are OPTIONAL 
interchangeable. = DESIGNS 

Life expectancy is many millions of cycles and by renewing the 
One-piece valve plunger, many millions more can be expected. The 
plunger can be replaced without disturbing rigid piping. 





DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE Pts 
OVER-RIDE 





SPECIFICATIONS 
TWO-WAY THREE-WAY 
CATALOG NO. 91011 91011 


Ve" ORIFICE: 0-500 PSI Ye" ORIFICE: 0-300 PSI 
346" ORIFICE: 0- 70 PSI 34g" ORIFICE: 0-100 PSI 


ORIFICES Vie” THROUGH 36” Yo" AND 3_” 
VOLTAGE MOST A-C AND D-C MOST A-C AND D-C 

DUTY CONTINUOUS CONTINUOUS 

POWER CONSUMPTION 10 - 20 WATTS 10-20 WATTS 
HEAT RISE WITHIN UL LIMITS WITHIN UL LIMITS 


AIRMATIC VALVE, Inc. 


CLEVELAND 9, OHIO 
Pneumatic Industrial Equip. Co., Ltd. Air & Hydraulic Equip. Div., Power Press & Equip. Co. 
2432 Kingston Rd., Toronto 13, Ontario 1381 St. James St. W:, Montreal 3, P.Q. 
Phone: AMhurst 1-7889 Phone: WEllington 7-9374 A 
iT] valve deliveries 


Crerything Under Contro® || tre made from stock 
ry NL ae — . 


Circle number 101 on time saver card 











PRESSURE RANGE 





MANIFOLD § 
MOUNTING 



































DESIGN ENGINEERING JULY 1959 

















Photo courtesy LITHO-STRIP CORPORATION, Chicago, Ill. 
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BONDERIZED 


ALUMINUM 


makes your painted products look better longer 


NUSRRRGT EER RR GRE SE GI Tii/ 


Most famous of all surface treatments for 
metals—BON DERITE—makes painted alu- 
minum look better longer. 

Bonderite on aluminum means fine appear- 
ance longer, because it controls corrosion and 
anchors the paint. 

Bonderized and painted aluminum is pro- 
duced on automated strip lines in which the 
metal is cleaned, Bonderized and painted, 
then re-coiled ready for use. 

Stamped or roll-formed products are made 
from pre-painted, Bonderized aluminum coil 
without loss of paint adhesion, even from the 
most severe deformation. Here’s production 
efficiency and economy at its best—better 
products at less cost. 


Many Applications of Bonderite 
for Aluminum 


There’s more than one type of Bonderite for 


Aluminum window and screen frame sections 
Bonderized, painted and formed after paint- 
ing. No breaks in finish anywhere! (Courtesy, 
Security Co., Detroit, Mich.) 


Parker Rust Proof Company 


= 


use on aluminum. In wide use is Bonderite 
as a base for paint, which adds durability and 
long life to paint finishes on so many alu- 
minum products. 

Another Bonderite produces an attractive 
green coating, used on many architectural 
products without further finish. 

Protection without changing the character- 
istic color of the metal is provided by another 
Bonderite. 

There is also a Bonderite, formulated for 
mixed production, which coats aluminum, 
steel and zinc. 

Bonderite for aluminum meets and exceeds 
the requirements of Government Specification 
MIL-C-5541. 

Well over two hundred plants—large, 
medium-sized and small—use these great 
Parker products on their aluminum produc- 
tion. Better investigate for your plant, today! 





SEND FOR ILLUSTRAT- 
ED BULLETIN! — Free 
bulletin, with more 
complete informa- 
tion and details, 
mailed immediately 
upon request. Ask 
for Bulletin A6790, 
“‘Bonderite for Alu- 
minum.” 








OF CANADA LTD., REXDALE BLVD., REXDALE (TORONTO), ONTARIO 


BONDERITE corrosion BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE—wear TROPICAL—heavy duty 
resistant paint base aids in cold forming of metals rust resistant resistant for friction surfaces maintenance paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 
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THE DISCOVERY OF INSULIN 


In 1921 Drs. Frederick Banting and Charles H. Best, working in a Toronto laboratory, 
discovered Insulin; the cure for diabetes. Known for more than 2,000 years, this disease had defied 
the attempts of medicine to combat its fatal effect. Today, thanks to Insulin, millions of diabetics 
throughout the world are enjoying normal life and prolonged life expectancy. This Canadian 
achievement won for Dr. Banting the Nobel Prize in 1923. 


Stainless steel hypodermic needles needed to administer life-giving Insulin are sym- 
bolic of the properties which have made Modern Metals accepted universally for surgical 
instruments, sterilizers and equipment used extensively throughout operating theatres, surgeries, 
dispensaries and hospital kitchens. 


As part of a significant “‘break-through”’ in science or as counterpart to new horizons 
in your own products or processes, Modern Metals have a function, combatting heat, corrosion 
and stress and adding strength, functional efficiency and sales appeal. Investigate the Modern 
Metals and their place in your own business. Call “Alloy” for first-hand knowledge of these 
metals and for information on their availability from our conveniently located warehouses. 


For Assistance ... For Service — ‘“*CALL ALLOY” 


ALLOY METAL SALES LIMITED 


TORONTO + ONTARIO 


One Source . . . Complete Responsibility . . . for all the Modern Metals 


es Ps ie ee ole 
NICKEL + NICKEL ALLOYS + STAINLESS STEEL + ALUMINUM + ACCESSORY PRODUCT 
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LIGHTNESS 


AND 
oTrRENGTH 





Equal Unequal 
Leg Angles Leg Angles 
1144”x 1%” 2” x 114” 
up to 6” x 6” up to 6” x 4” 
in gauges in gauges 
10” to .25” dU" 40:25" 





ee aes fact aid 


Information as to 
available grades, and 
details of sizes and 
properties will be 
supplied on request, 


-. “- — 


MA STEEL 


wan Pr ORATION, LIMITED 


Sault Ste. Marie, Ontario 


DISTRICT SALES OFFICES: MONTREAL: TORONTO - WINDSOR - HAMILTON - WINNIPEG 
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HELPING TO REALIZE A 
“BETTER TOMORROW” 
through Talent and Teamwork 


Today, the research chemist must meet the challenge of 
creating virtually new worlds for us by means of new products 
and revolutionary new processes. 


Behind the scenes at Shawinigan, teams of highly skilled specialists 
are constantly at work developing chemical products, 

solving processing problems and finding new exciting uses 

for chemicals from Shawinigan. 


Many of Canada's vital industries are benefiting directly from 
Shawinigan’s successful combination of talent and 

teamwork. In turn, we all benefit .. . the factory-worker and the 
farmer, the home-maker and the horticulturist. Thus, 

whenever and wherever chemical research can help to create 
more good things for better living—Shawinigan will be there! 


SHAWINIGAN CHEMICALS 
LIMITED 


Head Office: Shawinigan Building, Montreal, Que. 


Plants: Shawinigan, Que. 
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Accurately Provides 
Dependable, Infinitely 
Variable Speed Control 


ANNOUNCED late in 1954, the new Cleveland 
Speed Variator met instant, enthusiastic acceptance. 
Engineers and designers of industrial equipment 
already have put thousands of units into use on 
such varied equipment as cigarette making ma- 
chines, textile machinery, metalworking machin- 
ery, pharmaceutical equipment, transfer tables, 
conveyors and experimental and testing equip- 
ment of many types. 


Infinitely variable, the Cleveland Speed Variator 
gives stepless speed over a full 9:1 range—from 
¥; to 3 times input speed. Output speed can be 
adjusted by either a hand wheel on the Variator or 
by manual or automatic remote control. 


INPUT RPM 





Typical speed regulation 
—e for the Types K 
and KL Variators. Type ' i & r ‘ 

KL offers a linear Price i : if , fs The Cleveland Speed Variator offers these major ad- 
regulating pattern, often 4 yay / : vantages: 

an advantage in auto- ‘ of fos j 

matic control applica- > CoG 1. An extremely compact unit with input and output 


tions. Output speed reg- j : f shafts in line and rotating in the same direction. 
ulation of the Type K \ f 


Variator follows a geo- ‘ee ie 2. Almost any input speed up to 1800 RPM can be 


metric progression pat- used—either clockwise or counterclockwise rotation. 
tern. Starting at the min- 


imum output speed, each \ | 3. Rated for constant horsepower output over a 9:1 or 


turn of the speed regulate 6:1 range; or for constant output torque over a 6:1 
ing wheel produces a 


fixed percentage increase ae Seer = : range. 
in output shaft.speed. 4. Speeds infinitely variable over entire range of adjust- 
ment. 


5. No slippage—positive torque response mechanism 
adjusts in direct proportion to the loads encountered. 


The Cleveland Speed Variator 6. Long life and minimum maintenance due to absence 
is available in 18 models rang- 


ing from fractional to 16 HP at ‘ j ~ of belts or complicated linkages. 
ae wat ie pester ' . 2 7. Ample bearing support for overhung pulleys on both 
trol, bas speed regulating ' SS input and output shafts. 


worm driven by 75 RPM syn- ° ‘ 5 ‘ ie P 
chronous motor, with adjusting Write for Bulletin K-200 for detailed description with 


shaft indicating mechanism J : photographs, sectional drawings, rating tables and 
modified to actuate limit specifications. 
switches to prevent overtravel, 


io cag s 
balls which are in pressure 
discs attached to the two 


by chonging, the of the shafts 

which prrvcnigsy) Meng 
shows cutaway Variator with hand regu- 
lating wheel). 


"19's the Drive That’s on the Ball." 


’ 
hi 


PEACOCK BROTHERS LIMITED 


P.O. Box 1040 e Montreal 
SYDNEY « TORONTO + SUDBURY + WINNIPEG «© EDMONTON + CALGARY + VANCOUVER 
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Ni-Resist* ductile irons 


provide a unique combination 
of useful engineering properties 


Ni-Resist ductile austenitic irons are a new group of versatile 
high-alloy cast irons recently developed by Inco. Containing 
18 to 36% Nickel, they have the same qualities of corrosion 
and heat resistance as has Ni-Resist flake graphite iron, in 
addition to high levels of strength and ductility. Each of the 
several types of Ni-Resist ductile irons combines a useful 
array of engineering properties. 


Strength—tensile strengths of 55,000 to 80,000 psi; yield 
strengths of 30,000 to 44,000 psi. 


Toughness—nickel alloy matrix develops full ductility and 
o/s 


strength . . . gives elongations of 4 to 40%, together with good 
impact resistance. 


Corrosion resistance — Ni-Resist ductile irons safely 
handle hundreds of corrosives. Their performance is far 
superior to both cast iron and steel . . . so maintenance costs 
are reduced. 


High temperature properties—Ni-Resist ductile irons form 
a tightly adhering scale at elevated temperatures, greatly 
reducing further oxidation. They have excellent thermal shock 
resistance . . . resist heat effects up to 1400°F and higher. 
From 1100° to 1300°F, Type D-2 has stress rupture properties 
equal to those of stainless steel. 


Wear resistance—Ni-Resist ductile irons have a work- 
hardening austenitic matrix. Graphite particles provide dry 
lubrication. Both these properties work together to resist 
wear and galling over a wide temperature range. 


Erosion resistance—Ni-Resist ductile irons work well in 
high velocity liquids, wet steam, brine or salt slurries. This 
means long service life for pump parts. 


Controlied expansion—You can match Ni-Resist ductile 
irons with steels, cast irons, Nickel, Monel* alloy . . . with 
aluminum, copper, bronze and stainless steel. This is possible 
because Ni-Resist ductile irons have thermal expansivities 
from about 2.5 to 10.4 millionths of an inch per inch per 
degree F. 


Non-magnetic properties—Ni-Resist ductile irons Types 
D-2 and D-2C are non-magnetic. They are therefore useful 
where non-magnetic properties are required in electrical or 
other apparatus. 


Machinability—Because Ni-Resist ductile irons have 
graphite in their structure they machine readily. 


Fluidity in casting—lIntricate designs can be made 
because Ni-Resist ductile irons have good castability. 


4 


Application: Overflow nozzle for Bauer pulp stock 
cleaner. Requirements: Corrosion and wear resistance 
with high strength. Material: Ni-Resist Ductile Iron Type 
D-2. Producer: Canada Iron Foundries Limited. 


Application: Bushing at base of insulators on the dome of 
an electrical circuit breaker. Requirements: Non-mag- 
netic, corrosion resistant. Material: Ni-Resist Ductile Iron, 
Type D2C. Producer: Canada Iron Foundries Limited. 


Suppliers of Ni-Resist Ductile tron: 
Canada Iron Foundries Limited Hamilton, Ont. 
Montreal, P.Q. 
Letson & Burpee Limited Vancouver, B.C, 
For complete information on this versatile new 
family of metals, mail the coupon below for 
your free 28-page booklet, “‘Engineering Proper- 
ties of Ni-Resist Ductile Irons.” 


The International Nickel Company of Canada, Limited, 
, 55 Yonge Street, Toronto 1, Ontario. 


Dear Sirs: Please send me the booklet, “Engineering 


THE \ 


INTERNATIONAL | 
NICKEL a, | 


COMPANY OF CANADA, LIMITED NC. i 


Properties of Ni-Resist Ductile Irons.’ 


SS YONGE STREET, TORONTO 


ee ee ee 
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ENSURES... 


accurate casting 
longer life 
greater economy 


Canada Iron produced these Crusher Rings in Ni-Hard alloy iron for a leading Canadian 
chemicals producer. The bore and keyway were cast to size in this unmachinable material 
with sufficient accuracy to permit assembly on a carrier drum within prescribed tolerances. 
The Ni-Hard Crusher Rings last twice as long as the chilled cast iron rings previously used. 


Close tolerances in casting are no difficulty for the Canada Iron metallurgist and foundry- 
man. Many years of valuable experience in producing all types of rings, gears, bushings, 
plates, sheaves . . . in the right metal for the job . . . are at your service from Canada Iron 
laboratories and foundries. 

Take advantage of this complete technological service. Let us show you what economies 
you gain when you have the best casting . . . a Canada Iron casting. Call today and discuss 
your needs with our sales representatives. 


SALES OFFICES 


'S I Canada Iron MONTREAL—921 Sun Life Building 
UNiversity 6-7841 
 o-7 + \ Ss TT g i | cS Ss QUEBEC 100 d’Youville St. 


LAfontaine 3-4590 
CANADA IRON FOUNDRIES, LIMITED TORONTO—169 Eastern Avenue 


MEMBER EMpire 3-8801 
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Every day, GLIDDEN is producing improved finishes for hundreds of different 
Canadian products. 
Completely new finishes, developed by Glidden research experts, are adding to 
the value of products by cutting costs, increasing efficiency and “‘life”’. 
Through truly creative research—test and retesting, conducting repeated experiments with new and 
better finishes—Glidden chemists are in a unique position to assist you. They are highly qualified and 
the GLIDDEN Laboratory provides them with the most modern research facilities. 
The GLIDDEN Technical Service Department employs the same creative approach in helping to solve 
on-the-job problems. Our Technicians will come right INFORMATION YOU'LL VALUE 
into your plant if you wish. For further information al This booklet outlines all Glidden Lab- 


please contact our service representative or write aye oratory and Technical Services —and 

3 how you can profit by them. We will 
to us direct. gladly send you a free copy... just 
write to: 


THE GLIDDEN COMPANY LIMITED 


Technical Service Department - 351 Wallace Ave., Toronto, Ont. + 133 Elmslie St.,Ville La Salle, Montreal 32, P.Q, 
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HOW TO SELECT 
COST-SAVING 


A TYPICAL EXAMPLE: 
How to Avoid Stripping— _ 


When high stripping torques are required, a 
Shakeproof NIBSCREW® should be used. 
“Nibs" under the head take up excessive 
driver torques and eliminate loose screws, 
re-work and repair. 





You can realize important savings on your assembly line 
by specifying fasteners that eliminate operations, speed up 8s vings 
production and assure highest quality. Engineered Fas- with engineered 38 
teners by Shakeproof now overcome stripping, provide ‘y 
sealing, assure maximum locking and solve countless fastenérs 
production problems encountered in mass assembly of j 

products using sheet metal. 


SEND FOR NEW SHAKEPROOF BULLETIN NO. 100! 
Illustrates twelve typical examples of cost saving fasteners 
for sheet metal applications. Describes important ‘check 
points” for fastener selection. Offers testing samples. 
Write for your copy today! 

















t SHAKEPROOF/ FASTE>< 


WwW DIVIGION OF CANADA ILLINOIS TOOLS LTD. 
67 SCARSDALE ROAD: DON MILLS. ONTARIO 
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Dredge “Andrew B”. Vickers 
Hydraulics have helped it “exceed 
all expectations of production.” 





New Production Records Set by “Dredge of Tomorrow” 
With Help of a MICKE R$. Hydraulic System 








Built by Port Weller Dry Dock Limited, the “Andrew B” has been 

called the “Dredge of Tomorrow”. Its owners, the Russell Con- 
Vickers Vane Type gu fy . 5 o struction Co. Ltd. report that it has set new production records for 
Hydraulic Motor —_ 24 hour service on the Welland Canal. 

The spuds (used to secure the position of the dredge) are 
raised and lowered with Vickers hydraulics much faster than 
by any previous method. Warping winches for handling of dump 
scows alongside the dredge are also economically and positively 
powered by Vickers hydraulics. 

Vickers-Sperry of Canada Ltd. offers you these advantages 


Vickers Piston Type when specifying oil hydraulic equipment. 
Hydraulic Pump 


@ Complete hydraulic system service—equipped to design, 
build, install, and service the entire system. 


@ Proven experience with marine hydraulic applications since 1903. 


@ Rugged, dependable equipment, many hydraulic units have 


been in use for 20 to 25 years, some without overhaul. 
Vickers Solenoid Controlled 


Directional Valve Have a Vickers-Sperry application engineer show you how 
Vickers complete hydraulic systems can efficiently solve your 
marine power or control problems or write for Bulletins 5300 and 


. 5001 for further information. 
Above are some of the components used in 8235 


the “Andrew B” Vickers Hydraulic System. 


VICKERS-SPERRY of Canada Ltd. 


Division of Vickers Incorporated 
SPERRY RAND CORPORATION 


VANCOUVER—150 West Ist Ave. © TORONTO—92 Advance Rd. © MONTREAL—318 Victoria Ave. 


VICKERS OFFERS WORLD-WIDE FACILITIES—SALES AND SERVICE 
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ts, helped achieve those heights as few 

~ other materials in all of recorded history. 

Versatile rubber well named the “Miracle Material” 
made the automobile and airplane with their — 

hundreds of rubber parts everyday realities . .. 

helped make the modern home the convenience- 

laden.“castle” we enjoy today. In thousands 

of ways, rubber insulates, carries, contains, 

supports, reinforces, seals, transmits power . . . in 

mining, agriculture, transportation, 

pulp and paper, oil, construction... 

For over a century the engineering knowledge 

and wide experience of the 

Dominion Rubber Company Limited have made 

signal contributions to the home and to all industry. 


Dominion Rubber 
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“For Operations Big or 
Small, The Whiteprints 
You Need...In Seconds!” 


says the (BRUNING ) man 











om BRUNING MAN brings you America’s largest selection of 
reproduction equipment. For instance, the Copyflex ‘300’, 
that sits on desk top or table, gives prints 30” wide by any 
length with uniform sharpness and clarity without venting or 
odour problems. With intermediates, you make design changes 
without reworking originals: you make composite prints, 
colour overlays, and sharp prints from weak originals. 


Write for full details on Bruning Copyflex .. . reproduction 
equipment that economically adds new dimensions of con- 
venience speed and economy to any operation. 


(@RUNING) 
Copyhex 


LOW-COST DIAZO WHITEPRINT REPRODUCTION AT ITS BEST! 





| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
I 
| 
I 
l 
d 


THE BRUNING MAN, a 
product specialist, can 
supply both theideasand 
equipment for faster, 
better drafting-room 
production. He repre- 
sents a full line of field 
equipment, too. 


Charles Bruning Co. (Canada) Ltd. Dept. No. D.E.6 
37 Advance Road, 
Toronto 18, Ontario. 


I would like: full information on Copyflex Model ‘‘300"" 0 
your 350 page catalogue of drafting supplies 0 





Lae 
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the finest bearings ta the world 


As the scientific research of today becomes the industry of 
tomorrow SiS contributes in the bearing field world- 
wide engineering research and skill based upon over 50 years’ 
experience in the manufacture of the world’s finest bearings. 


CANADIAN aN COMPANY 


LIMITED 
Head Office and Manufacturing Division: 2201 Eglinton Ave. East, Scarboro, Ontario, 
District Offices and Distributors Coast to Coast 





® Steels for 
tools and dies 


® Steels for 
machinery components 


* Steels for rock 
drilling and mining 


* Steels for corrosion and 
heat resistance, and strength 
. . Stainless steels. 








* Steels for special 
customer requirements 


FOR ALL INDUSTRY 


CANADA’S LARGEST SELECTION OF 


SPECIALTY STEELS 


Atlas offers a supermarket selection of specialty steels in 5 basic groups— High Speed and 
Tool Steels, Machinery Steels, Mining Drill Steels, Special Purpose Steels, and Stainless 
Steels. Over 200 Atlas specialty steel grades are produced to meet the broad requirements of 
industry. Many of these are tailored to individual requirements of size, shape and finish. 
Some are furnished to special analyses or with special physical properties. In all, Atlas 
specialty steels are made in over 16,000 sizes, shapes and finishes. 


Despite this wide product range, delivery is quick and reliable from Atlas’ six strategically 
located warehouses, which stock a combined total of 10 million pounds of specialty steels. 


Atlas specialty steels are produced 
in Welland, Ontario in electric arc 
furnaces which afford maximum qual- 
ity control of both physical and 
metallurgical properties. 


Atlas can supply exactly the right steel for your needs as well as 
the metallurgical and technical information to overcome any metal 
problems you may have. Contact your Atlas representative for full 
product details and obligation-free service. 


ATLAS STEELS LIMITED 
WELLAND ONTARIO 


Warehouses: Montreal, Toronto, Hamilton, 
Windsor, Winnipeg, Vancouver 


Representatives: London, St. Catharines, Sudbury 
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In cylindrical bearings, large 
or small, exceptional precision 
measured in ten-thousandths— 
even in hundred-thousandths— 
is a hallmark of the Torrington 
Company. 











Turns true within three “‘tenths’’! 


To the engineer, that means these large Torrington Cylindrical Roller Bearings 
have a total radial runout of only .0003”—three ten-thousandths of an inch! 
To anyone, that means ultra-precision. 

These are spindle bearings custom-built for Gisholt Machine Company’s 
center drive lathe. The tapered bore, two-row radial roller bearing is 44.2500” 
OD, capacity 189,000 pounds at 100 rpm. Face runout is held to .0005”. Each 
of two cylindrical thrust bearings used is 38.4700” OD, capacity 105,000 
pounds at 100 rpm. Diameter of rollers in any one bearing is held within one- 
half “tenth”—.00005”. 

This close approach to perfection is made possible by specialized equipment 
and superior workmanship, which go into the manufacture of every Torrington 
Bearing, large or small. Of course, not every application requires such ultra- 
precision. But each bearing requirement is given the extra measure of care that 
makes Torrington quality a byword in industry. The Torrington Company, 

Limited, 925 Millwood Road, Toronto 17, Ont. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL ROLLER + TAPERED ROLLER » CYLINDRICAL ROLLER + NEEDLE » BALL + NEEDLE ROLLERS + THRUST 
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is YOUR pencil 


sharpened to reduce 


manufacturing costs? 


There are a lot of sharp pencils in use these days 
— production costs must be kept in line to meet 
increasing competition. Speed Nuts are specially 
designed fasteners that save time and money 
on every assembly operation. There are 8,000 
kinds now in use, and we will gladly design 
types to meet Your special needs. 


Exclusive TINNERMAN Canadian Licencee 


DOMINION FASTENERS LIMITED 
a Gee. A. Tinmerman corporation 
HAMILTON, ONTARIO, Sales Branches: Toronto, Montreal 


Like most manufacturers, | want to get my production 
costs down. Please rush complete information on how 
Speed Nuts can help me. 


NAME 





COMPANY. 


: | ADDRESS. 
| WE MANUFACTURE 


I. sasnessabsinte oe ohana aia iain emiiaenasnasniameeeanaiaianlll 
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SAVE DRAFTING TIME WITH 


TYPICAL DETAILS 


PRE-PRINTED @@ ents or manennns 


TITLE BLOCKS 
SPECIAL APPLICATIONS 


fei 


Vv 
'SiCooe RELay Case 


Basic standards are pre-printed on 
your sheets in black for desired 
reproduction and in blue for 
optional reproduction. 


ee. 

28 ’ 
nase MeResbhecc ols 

Fede. So%Pitowriey_! 


OF ST¥g 


Here Is Your Finished Drawing 
Quickly rendered to scale with 
accurate blue grid lines to guide you. 


Notice how the optional pre-print 
areas have been used. \ <a 


X45 
F Type 
Lamp 5° 


Here Is Your Finished Print 





Write, Wire 


Circle number 118 on time saver card 
DESIGN ENGINEERING JULY 1959 





molds better products 
more economically ! 





VIBRIN’s Right Up His Alley! 


The operator of this bowling alley in Westminster, B.C., insisted on the 
best-looking, best-wearing bowling benches possible. So Pacific Plasti- 
Glass Developments Ltd. came up with the best answer: VIBRIN. And that’s 
the story line of a hundred stories about VIBRIN polyester resins reinforced 
with glass fibre. In one application after another, molded VIBRIN is improv- 
ing on wood and metal — with important savings in the bargain. 


VIBRIN requires neither heat nor pressure, and only the most inex- 
pensive molds. Yet it offers great strength, light weight, corrosion resistance, 
and the colour of your choice. 


Naugatuck technical representatives are at your service, and the 
facilities of our development laboratories are available to help you evaluate 
Vibrin — to improve present products or to create new ones. Simply con- 
tact Naugatuck Chemicals at Elmira, Ont., or our branches in Montreal, 
Toronto, Winnipeg or Vancouver. 


Other NAUGATUCK Plastics 


Vibramix — Polyester Premixes NN audat Ll Cc k ie h e m i Cc al Ss 


Kralastic — Styrene Copolymers 
Marvinol — Vinyl Resins DIVISION OF DOMINION RUBBER COMPANY LIMITED 
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To sAvVE on FASTENERS 


‘ ‘ F 
Ray JDP GAZGGI WG 


THROUGH 


Machined ‘'Special’’ 


The simple Flat Head Shoulder 
Rivet shown on the left above 
(enlarged), was slightly amended as 
seen on the right, to permit pro- 


duction by cold heading instead of 
by machining. The elimination of 


scrap loss, combined with increased 
speed of production, brought a 
saving of 80° to the purchaser. 
Pictured below are several other 
“specials” standardized by Stelco 
with considerable cost reduction. 


. slightly redesigned as a Cold Headed ‘'Standard’’ 


Result - 80% Savings! 


Stelco’s modern bolt-making facilities, plus the services of Specialty 
Fastener Representatives, offer you three ways to save on “special” 
fasteners — 


FIRST — Many types.of contoured parts can be produced by cold 
heading more economically than by machining. Not all savings 
are as impressive as the one illustrated above, but cost reductions 
in the region of 40% are not uncommon and are often accompanied 
by minor redesigning which adds to the strength of the part. 
Secondary operations, such as thread rolling or cutting, knurling, 
extruding, flattening, piercing, drilling, broaching, and bending 
are also provided for in Stelco’s facilities. 


SECOND — Stelco will carry as stock items your long-run repeti- 
tive “specials” — giving you a ready source of supply and the 
benefit of large-quantity prices. 


THIRD — Your “special” requirement might already be in stock 
as a Stelco “Standard” — or possibly an existing “special” could 
meet your needs. In either case you would realise a saving. 
Why not ask Stelco’s Engineers to examine your “‘specials”? If 
they are adaptable to production by the cold heading process your 
cost reductions will be substantial. Any Stelco Sales Office is at 
your service. 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Winnipeg, 
Edmonton, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland. 


57121.8 
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SILCO-FLEX 


New Concept in Insulation 


HE Silco-Flex insulating system, providing motor 

and generator stator coils with an almost imper- 
vious dielectric barrier, is a revolutionary departure 
in the insulation art. Introduced commercially by 
Allis-Chalmers in early 1955, this remarkable insula- 
tion has already caused a complete re-evaluation of 
motor enclosure and protection practices. It assures 
extended life and dependable operation of motors 
and generators under the most adverse service con- 
ditions, with a minimum of mechanical protection 
... opens the way to a savings of millions of dollars 
by users of motors and generators. 


FOR LARGER 


MOTORS & GENERATORS 


ENCAPSULATED | 
STATOR 


For motors in which random-wound coils 
are used, Super-Seal motors incorporate an 
encapsulated stator. A tough, durable case of 
epoxy resin encloses the winding end turns 
of the stator, as well as the slot portions. 
This process results in a stator completely 
impervious to moisture and fully resistant to 
attack by oils, solvents and most chemicals. 
This insulation is available in class A and 
B systems. 


. . F ‘ MADE IN CANADA 
For further information contact your nearest CA-C sales office or write direct to: 


CANADIAN ALLIS-CHALMERS 


55 BURWELL ROAD, ST. THOMAS, ONTARIO 59-M-1 
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Anaconda Products Are as Canadian as the Maple Leaf 


dont just say 


Canadian industries find that ordering just 
“copper” is not enough. They know the 
value of dealing where the customer’s in- 
terests come first. And, they specify 
Anaconda Copper! 

Established here in 1922, Anaconda pro- 


duces Canada’s widest range of copper and 


S05 


ANACO 


ig 


its alloys, in the form of sheet, strip, tube, 
rod, special wire and extruded shapes. 
When you say “Anaconda” you get the 
best products—made from metals mined 
and refined in Canada—Ontario copper and 
nickel, British Columbia lead and zinc, 
Manitoba zinc. 


C-5921 


NDA 


Copper and Brass 


TRADE 


Anaconda American Brass Limited, New Toronto (Toronto 14), Ont. Sales offices, Montreal and Vancouver. 


MARK 
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SYMBOLS OF PRECISION 


we 


Like the Movement of a Fine 
Watch...SEALMASTER Bearing 
Units Are Precision Built! 


No component you buy for the products 
you build or operate will be more precisely 
engineered than the SEALMASTER Ball 
Bearing Units. From design boards to fin- 
ished product SEALMASTER Bearings are 
the product of quality materials and manu- 
facturing processes. Every bearing unit be- 
fore leaving the SEALMASTER plant has 
been checked and rechecked to be certain 
it is worthy of bearing the SEALMASTER 
trademark. This insurance of quality has 
made the word SEALMASTER symbolic 
with Precision wherever bearings are used. 


Write for your FREE 
copy of SEALMASTER 
Catalog 454. 
—? 


SEALMASTER BEARINGS an piision oF stePHENS-ADAMSON MFG. CO. OF CANADA LIMITED, BELLEVILLE, ONTARIO 
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Fortilene | for fun! 





Scepter-Spinner 

A sensational new toy 
for amateur jugglers. 

So easy to spin, 

and so much fun. 

Made of unbreakable 
Fortilene by Scepter 
Manufacturing Co. Ltd. 














Hockey Pads 

Made to withstand the 
toughest treatment. Their 
high impact strength 

gives ideal protection. 
Made of Fortilene, by 
Trans Canada Plastics Ltd. 








Bicycle Directional Signals 
Designed to ensure 
safety—sturdily built to 
last as long as the bicycle. 
Another Fortilene 
application by Plastene Co. 
for M.R.F. Enterprises. 














Baseball and Bat 
Regulation size! 

An ideal lightweight 
baseball set that can’t 
hurt the kiddies! This 
durable ‘Lido Champ” 
is merchandised by 
Lido (Canada) Reg’d. 





Nothing beats 
the durability 
and attractive 
appearance of toys 
and sporting goods 
made of Fortilene. 


This plastic is 
extra tough, rigid, 
and resistant to 
chemicals; it has 
high impact 
strength, and 
good weathering 
characteristics. 


FORTILENE could be best for your 
plastic application — contact: 


CANADIAN CHEMICAL 
COMPANY, LIMITED 


MONTREAL TORONTO VANCOUVER 


tReg’d. Can. Trademark. 





PLASTICS 
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from Skinner! 





3-way, 
high-flow, 
solenoid valves 
for general 
industrial use 


These new, 3-way L3 Series valves, like all Skinner 
valves, are built to UL standards. Their bodies are 
made of forged naval brass and their internal parts 
are stainless steel and brass. Soft, synthetic inserts 
and seals provide bubbletight sealing. And a unique, 
Buna-N coated nylon diaphragm assembly assures 
long life. The valves are compact, light, and mount 
in any position, directly to the line. They are offered 
in a wide range of voltages and frequencies, with 
many electrical options and manual override. 


Main orifice sizes: full effec- 
tive—%”, 12”, %” for %”, 
Ye", %” NPT. 


Standard operating pressures: 
5 to 150 psi. 


Media: oil, air, water, vege- 
table and petroleum oils, inert 


gases, kerosene, gasoline. 


Types: normally open, nor- 


mally closed and directional 
control in standard and explo- 
sion-proof construction. 


Typical applications: air vises, chemical process 
equipment, presses, water treatment equipment, in- 
dustrial machinery, packaging machinery, air and 


hydraulic cylinders, laundry machinery, ete. 


Skinner has a wide selection of solenoid valves for all types of applications. If you have a control 
problem, please contact the following Skinner distributors or write us at the address below, Dept. 357. 
Cowper Co., Ltd. Dycon Limite C. M. Lovsted & Co., Ltd. Petro-Automation Industries, Ltd. 

515 Fourth Avenue, Lachine 21 Carson Street 1726 West 5th Avenue P. O. Box 72 
Montreal, Quebec Toronto, Ontario Vancouver, B. C. Edmonton, Alberta 


VALVES 


THE Crest oF quatity THE SKINNER ELECTRIC VALVE DIVISION « NEW BRITAIN, CONNECTICUT 
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needleina haystack? 


Finding just the right spring can be costly stack,”’ let the man from Wallace Barnes 
and time-consuming. Even though springs help you. Our spring engineers are ready 
look alike, each is different—depending on to accept your precision mechanical spring 
the job it has to do. Type, size, tension, problem and help design the right spring 
temper, stress, and other complicating fac- to do your job precisely right. 

tors must be considered in their design and 
manufacture. Send for your free copy of 

If finding the right spring for your problem Spring Design and Selection—in Brief 
seems like “looking for a needle in a hay- our authoritative digest on spring engineering 














Selecting the right spring is simple... 


Just call : 
the man IK 
— \ Subsidiary of 
Associated Spring 
The Wallace Barnes Company Ltd. Corporation 


- Hamilton, Ontario—Montreal (Pointe Claire) Quebec 
Sales Agent: E. A. Tipping Sales Ltd., Winnipeg—Vancouver (Richmond) ad 
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SPERRY : 


offers a distinctive 


PROFESSIONAL OPPORTUNITY 


in the field of Industrial application of electronics. 
The areas of industrial technology with which we are concerned are: 


Nuclear Reactor Electronic Controls 
Servo Mechanisms 


Electro-Mechanical Controls and 
Instrumentation 


Special Purpose Digital Computers 
Numerical Machine Tool Controls 


An individual who possesses an advanced academic background, 
experience in some of the above fields and a demonstrated ability is 
required for an executive position in charge of our Development 
Engineering Group. 


Continued growth in our Radar Activities affords Electronic Engineers 
experienced in Microwave circuits, wide band receivers or radar 
systems, an opportunity for complex assignments on most recently 


developed techniques in GROUND, AIRBORNE or DOPPLER RADAR. 


Interested parties should contact the Chief Engineer at — 





SPERRY GYROSCOPE COMPANY OF CANADA, LTD. 


P.O. BOX 710 
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KLADKOIL 





























what it can do! 


... bonded textures on metal 


Virtually indestructible, KladKoil is a vinyl 
plastic finish bonded permanently to a steel or 
aluminum base by a special process exclusive 
to Hunter Douglas Ltd. 


KladKoil can be rolled, drawn, stamped or 
formed into intricate shapes without 
fracturing or cracking. It’s so flexible, 

the metal will break before the finish does! 


KladKoil is available in a variety of rich, warm 
textured colors. In the standard smooth finish, 
in paint or vinyl, an unlimited color range is 
available. 


You fabricate with KladKoil without delay 
because it comes to you pre-finished! 








Radio cabinets, appliances, business machines, 
automobile accessories and so many other 
products look better, last longer, sell faster 

For informative brochure, write to:— when made of KladKoil. 


KT922 


[ay HUNTER DOUGLAS LTD. 9500 sT. LAWRENCE BLVD., MONTREAL 
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Special Properties: 
Dielectric Strength—110 
volts/mil after 4 hours 
total immersion in water. 


MOISTURE RESISTANCE 


NEW SPAULDING 33 INSULATION LICKS AN 
OLD PROBLEM IN ELECTRICAL MOTORS 


New Spaulding 33 is a superior electrical insulation for motors 
operating under conditions of high humidity or moisture collection, 
such as fan, air-conditioner or “splash proof” installations. 


Spaulding 33 maintains high dielectric strength even when com- 
pletely immersed in water due to a unique new treatment of its 100% 
rag paper base which prevents moisture absorption after edges have 
been cut. 


We will fabricate Spaulding 33 to your specifications. It is also 
available in sheets, rolls and strips. 


BUY CANADIAN—BUY SPAULDING 
Spaulding FIBRE OF CANADA LIMITED 
OFFICES AND PLANT 
7O Coronet Rd., Toronto 18, Ontario-Belmont 3-2151 
5020 McDonald Ave., Montreal, P.Q.- Hunter 8-2945 
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Phenolics Custom-Molded by 
CANADIAN GENERAL ELECTRIC 


ARE THE LOGICAL ANSWER 


FOR MANY OF TODAY'S 


COMPONENT PARTS 


This dryer fan blade 

unit and sturdy caster 

illustrate the diverse types 

of component parts made of : 

“Bakelite” phenolic molding 

compounds and produced by the 

Custom-Molded Plastics Division of Canadian General Electric. 


The advantages of this quality plastic material in making component 

parts are numerous. It is economical, durable, light-weight, dimensionally 
stable, easily machined, of good appearance, and needs no surface finishing. 
These advantages warrant a review of your present component parts. 


In the design-engineering stage of new component parts, the use of custom-molded phenolic 
compounds could also prove to be the most practical solution. 


For detailed information and quotations on custom-molded plastics, contact Canadian General Electric 
Company Limited, Cobourg, Ontario. 


‘BAKELITE’ Phenolic Compounds 





TRADE MARK 


BAKELITE COMPANY 
Division of Union Carbide Canada Limited “Bakelite” and “Union Carbide” are trade marks 


TORONTO * MONTREAL * VANCOUVER 


A CHIEF SUPPLIER OF PLASTIC RAW MATERIALS TO INDUSTRY 
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The duplicated facilities at Dominion Forge 
are another reason for the big extras in forgings 


Dominion delivers at no extra cost to you 





DOMINION FORCE 


Multiple equipment is the forging user’s best guarantee 

of ‘“‘on time’”’ delivery and quality forgings at a consistent price. 
You can count on all three when your supplier is Dominion Forge, 
one of North America’s great forges. 











YOURS FREE! Every user of forgings ought 
See ‘ ae ? . to have a copy of Dominion’s DATA BOOK 
Dominion’s forging and auxiliary equipment is not matched for ON FORGINGS, a handy, informative guide, 
versatility by any other commercial forge on the continent. Any loaded with facts about forgings. Also 
down-time for repairs and maintenance with which Dominion Forge described and illustrated is Dominion’s 
oreee ‘ multiple equipment. Write for your copy. 
has to contend never slows Dominion’s production, hence 
never interferes with yours. It’s another reason for the big extras 


in forgings Dominion Forge delivers at no extra cost to you! 


Whatever you require in forgings—from 15 to 150,000 of one 
design, in sizes from an ounce to over 300 pounds— 

your Dominion Forge forging engineer is trained to help you 
get all the extras in forgings. You’re invited to call 

on his experience. 


DOMINION FORGE LIMITED 


'E) MEMBER: DROP FORGING ASSOCIATION 


>> BES == BOARD HAMMER OPERATOR Danny Romano 
2480 Seminole Street, Walkerville, Ontario, Canada » and over 125 other members of Dominion’s 


Quarter Century Club are representative 


Telephone: CLearwater 4-7545 +» Cable Address: Domforge of the forging experience available to you. 
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Alemite == System 


MINIATURE SIZE FOR zIMITED SPACE — 
WITH ALL THE QUALITY OF HIGHER-PRICED SYSTEMS! 


Alemite—with 40 years of centralized lubrication exe 
perience — announces an all-new miniature system 
complete with pump, metering valves and controls— 
especially designed to service many machines and vee 
hicles where centralized lubrication has been imprac- 
tical until now! 

Alemite’s new midget-size Accumite system is espe- 
cially adaptable to light, precision, multiple-bearing 
machines that have limited installation space. Its small 
size and simple installation overcomes cost limitations 
in most plants. Typical applications are: packaging, 
canning, labeling and textile machines . .. and machine 
tools. It is also suitable for tractor trailers, lift trucks 
and farm implements. 


ACCURATELY METERS THESE SHOTS OF OIL OR GREASE 


2 .003 cu.in. 2 .006 cu.in. 2) .009 cu. in. 


ALL THE ADVANTAGES OF “BUILT-IN” 
MEASURED LUBRICATION—PLUS MIDGET SIZE! 


@ Meters exact amounts of refinery-clean lubricants to all bear- 
ings whenever system is operated. 

® Eliminates shutdown time for lubrication. 

@ Seals lubricant against dirt, grit and water. 

@ Prevents bearing troubles due to neglect or use of wrong 
lubricants. 

@ Services all bearings in one operation. 

@ Avoids work spoilage and bearing repairs due to overe 
lubrication. 


' Accumite lubricates 24 points of spring winding machine. 
Valves mounted directly on bearings. 2. Transparent 
lubricant reservoir. 3. Manually controlled air pump, actu- 


ated by “push-pull” valve. Alemite Division of 


Stewart-Warner Corporation 
Symbol of of Canada Limited, Belleville, Ontario. 


Please send me all the facts about your new “Miniature” 
Accumite system. 





CORPORATION. Company. 
BELLEVILLE, ONTARIO Street. 
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Improved 
Designs 

in 
Perforated 
Mietalis 


for contemporary decoration 
and utility 


Great visual charm and improved function result from the tasteful use of contemporary 
perforated metals. Growing design opportunities in architectural applications and in 
accessories stem from improved techniques in perforating, and of course new demand 
stimulates greater research in metal perforating. 


A constantly expanding line of patterns is at your disposal, here at Donald, in a host of 
materials . . . in all metals, alloys, plastic, rubber, most anything. Our Technical Department 
would be pleased to collaborate with you. 


Please write for our brochure on Perforated Metals. 


£9 © Fb 43 4M 


FD he LL) te oe eT Lp 7 -) 


HAMILTON © CANADA 


Other offices and warehouses in Montreal, Winnipeg 
and Regina. Field representatives all across Canada. D-79 
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Wonders in Miniature. Snow- 
flakes are excellent examples of how 
Nature uses tiny things to achieve great 
effects. Individually, these microscopic 
crystals are masterpieces of symmetrical 
beauty. Collectively, they have a decided 
influence on this planet's living conditions. 
Man follows Nature's lead by using mini- 
aturization as a powerful force of action. 





Miniature Pressure Switch, ap- 
proximately 134” long, has exceptionally 
high resistance to radiation. It maintains 
performance characteristics and calibra- 
tion at 1000°F and in a reactor environ- 
ment, operating in lines up to 10,000 PSI, 
with no seepage or leaks. Construction 
includes two MPB bearings to support 
movement of highly sensitive member. 








Man With Miracles. Gordon 
Colson, an MPB Sales Engineer, worked 
closely with the firm producing the small 
high-pressure switch. He provided tech- 
nical assistance for their engineers in 
selecting exactly the right bearings. To 
aid in solving your engineering problems 
with miracles in miniaturization, an exe 
perienced MPB technician is available, 


New Miracles in Miniaturization (2) m---somsm mune sme som an 


Reaching new heights, in outer space or in 
everyday industrial efficiency, calls for a 
good deal of new equipment, which usually 
calls for new miracles in miniaturization. And 
which, in turn, calls for experience like 
MPB's in making smaller bearings to meet 
greater scientific and industrial needs: MPB 
has specialized in this and produces over 500 
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types and sizes of bearings, ranging down to 
1/10” O.D., with specials as required. Our 
catalog will bring you complete facts on these. 
For catalog, or engineering advice, or both, 
write MPB distributor. Lyman Tube 
and Bearings, Ltd., 920 Ste. Sophie Lane, 
Montreal. Additional offices: Toronto, London, 
Winnipeg, Vancouver and New Glasgow. 
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MINIATURE PRECISION 


VE-B 


BEARINGS. INC. 


Helps you perform miracles 
in miniaturization 


eeeeveeeeeeerene 
eeeeeeeeeeeeerer 
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Viron synthetic rubber combines high resist- 
ance to oils, fuels, solvents and corrosive 
chemicals with outstanding resistance to high 
temperatures — from 400° F. to 450° F. in con- 
tinuous service and up to 600°F. in intermit- 


tent service. 
New from Du Pont 


. Viron has excellent mechanical properties 


® ... such as low compression set, high modulus 
: and good tensile strength ... plus resistance to 
ozone, oxygen and weathering. 


Viron meets the need for a new rubber that 
will serve where ordinary synthetic rubbers 
fail. It offers the chemical processing industry 
such products as gaskets, O-rings, seals, coated 
fabrics, hose, tubing and a great variety of 
parts that will perform over an unusually wide 
range of operating conditions. 


a synthetic rubber 
with unequalled resistance 
to heat and fluids 


Ask your rubber goods supplier about 
Viron. For more information on its properties 
and uses write to: Du Pont of Canada Limited, 
Room 400, 85 Eglinton Ave. East, Toronto 12, 
Ontario. 





VITON RESISTS HEAT 





Periods of time for which ViTON vulcanizates have remained usefully elastic when oven aged in air at the temperatures shown. 
Ri ERAT AI STS TT I ETE RY TES Or nan 2400 hours 
ESAS TST SST (A 
5 | im 250 hours 
550° F. Si 72 hours 
600° F. ml 24 hours 





VITON RESISTS CHEMICALS 





Data obtained by immersing VITON vulcanizates for 7 days and measur- Tensile Hardness 
ing effect on properties shown. Original properties of test compound; h Volume h 
tensile strength, 2400 psi; elongation at break, 200%; hardness, shore A, Temperature Strengt increase % change, 
71; modulus @ 100%, 700 psi. eee — 





Carbon disulfide 

Carbon tetrachloride 

JP-5 petroleum aircraft fuel 
Sulfuric acid, fuming 
Dichlorobenzene 

Sodium hydroxide, 50% 
Phosphoric acid, 60% 


l++ 


| 
» 


tas 
DOWOWWOMHAHNE 


Sulfuric acid, 60% 
Petroleum oil, crude 
Oronite 8200 silicate ester 























NEOPRENE 
HYPALON® 


SYNTHETIC RUBBER VITON® 


CANADA : arene? 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY Registered trademark of E. I. du Pont de Nemours & Co. (Inc.) 
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ERE’S WHY P&B’s PR POWER RELAY IS PREFERRED 
or high current/voltage switching 


EAVY DUTY oconstruction means 
ong-term dependability when switching up to 
0 amperes (double break contacts). Here is a 

ggedly built relay, packed with high quality 
eatures, yet economically priced. 

The PR’s full floating movable contact car- 
ier, for example, provides excellent contact 
bressure and ample wipe for self-cleaning 
tontact action. The coil is centrifugally im- 
bregnated with top-grade varnish to eliminate 
noisture traps. 

Contact arrangements up to DPDT are 
vailable. The PR has been adapted for printed 
‘ircuitry and heavy duty plug-in applications. 

All standard AC actuated PR relays may 
farry the UL and Canadian Standards Associ- 
tion seals of approval. Write or call for com- 
lete information. 


PR RELAY WITH MAGNETIC BLOW-OUTS 
Models PR3 and PR7 can be supplied with ainico mag- 
nets to suppress arcs on DC loads over 1200 watts. 


POs & 


ter? OOsDiA ~ 
(2 HOLES) 


GENERAL SPECIFICATIONS: 
Breakdown Voltage: 1500 volts rms min. between all 
elements and ground. 
Ambient Temperature: DC: —55° to 485°C. 
AC: —55° to +-55°C. 
Terminals: Heavy duty screw type. Standard printed 
circuit pins or plug-in on request. 
Enclosures: PR dust cover. 


CONTACTS: 
Arrangements: Up to 2 Form C (DPDT). 
Material: 5/16" dia. silver or silver cadmium oxide. 
(Others available) 
Load: Single break: 15 amps; Double break: 20 amps at 
115 volts 60 cycle AC resistive. 


AUXILIARY CONTACTS: 


Arrangements: 1 Form A, B or C. 


Material: 3/16" diameter silver 
Rating: 5 amps at 115 volts 60 cycle AC resistive. 
COILS: 
Resistance: 64,000 ohms maximum. 
Power: 1.8 watts DC; 9.8 volt-amps AC. 
Duty: Continuous AC or DC (DC coils will withstand 10 
watts at 25°C). 
Insulation: Centrifugally impregnated with high quality 
varnish. 
Mountings: 2 holes .187” diameter 17/,” 0.¢. 
PR Relays Approved By Underwriters’ Laboratories 
and Canadian Standards Association 
Contact Contact 
Arrangement* Arrangement* 
SPST-NO 
SPST-NC 
PR3AY SPDT-NO-DM PRSAY 
PR4AY SPDT-NC-DB PRITAY 
These relays are available in any of the following 
operating voltages: 6, 12, 24, 48, 115, 208, 230, or 440 
volts 50/60 cycles AC. 
The contacts are rated at: 13 amps, 115 volts AC. 6.5 
amps, 230 volts AC. 1 hp for 115 or 230 volt AC motors. 
Any relays deviating electrically or physically from these 
standard models will not carry U/L or CSA approval. 
*Read: NO normally open, NC normally closed, DB 
double break, DM double make. 


Type 


PRIAY 
PR2AY 


Type 


PR5SAY 
PR7AY 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 
ay ; 


SINGLE POLE DOUBLE THROW VERSION 
PR 5 (SPDT) has all the heavy-duty features of other 
models in this series. 


BiRUM 


Guelph, Ontario __ 


PR WITH AUXILIARY CONTACTS 
All PR models can be equipped with auxilliary con- 
tacts in 1 Form A, B, or C arrangements. 





PPULSIID) casa ni. 


FEDERAL ISONEL 


Solves High Temperature 
Motor Problems 


The outstanding thermal properties 
of Federal’s (Polyester) Isonel 
Magnet wire permit the operation 
of motors at higher temperatures— 
suitable for use at Class F (155°C) 
temperatures. This means the motor 
size can be reduced for a given horse- 
power, or greater horsepower can be 
obtained from a given size. 


While having this advantage of 
higher operating temperatures, 
Federal’s Isonel possesses the excel- 
lent heat shock, chemical and abra- 
sion resistant properties of vinyl- 
acetal magnet wire. It has improved 
resistance to flow at high tempera- 
tures; and it does not craze, giving 
higher voltage breakdown and 


Now available better shelf-life. 


j Available in Pay-Off Paks 
then sieees and 13-23 in 250 and 500 Ib. 


rectangular shapes! 24.29 in 100 Ib. packs. 











Specify Federal . . . for the best in Magnet Wire. 


FEDERAL WIRE | & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


DIVISIONS: Connors Steel, Delta-Star Electric, Disston, Forge and Fittings, Leschen Wire Rope, Mouldings, National 
Electric, Refractories, Riverside-Alloy Metal, Thermoid, Vulcan-Kidd Steel, H.K.Porter Company (Canada) Ltd. 
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New way to seal 


a diesel crankshatt 


The tremendous work loads being put on heavy-duty 
diesels call for a new look at sealing specifications. Stresses 
on the crankshaft often cause eccentricity with runout as 
much as .042 in. This makes holding a tight seal at the 
shaft rear extension with a standard seal design extremely 
difficult if not impossible. Another consideration is high 
working temperature—up to 300 deg. F. 


Newest provision for this condition on a typical diesel 
is shown here. This unique yet simple modification of 
standard Victor oil seal design maintains positive mating 
of shaft and sealing element under any shaft divergence. 
The element—a silicone elastomer compounded by Victor 
—is good to 400 deg. F. intermittently. 


In place of the usual garter spring, Victor engineers de- 
signed a unique retaining ring, loosely mounted over the 
sealing lip surface. The ring retains proper lip pressure 
while it permits the sealing element to follow the exact 
eccentricities of the shaft. 


Have you a shaft sealing problem—or any problem in- 
volving oil seals or gaskets? Victor can help you solve it 
most economically. Contact your Victor Field Engineer 
or the factory. Victor Mfg. & Gasket Co. of Canada Ltd., 
St. Thomas, Ont. In the U.S.: Victor Mfg. & Gasket Co., 
Chicago 90, IIl. 


Sealing Products Exclusively 


(ZZZZ2 


Positive Dual-Lip 
Sealing with Unique 
Retaining Ring 


Basic design is Victor Type K6 with dual-lip stand- 
ard construction. Provides maximum fluid reten- 
tion and exclusion of foreign matter. Sealing 
element is silicone rubber, integrally molded and 
bonded to steel case. 


Metal retaining ring loosely mounted over the lip 
replaces usual garter spring. Allows expansion of 
element when seal is installed on shaft, yet con- 
fines element and retains even lip pressure ‘in 
operation. 


Outer or secondary lip is molded with very little 
interference, avoiding danger of turning back lip 
on installation. When shaft enters primary lip, in- 
terference of secondary lip is increased through 
lever action. 


Lubricant applied between lips before installation 
permanently lubricates the seal, reduces frictional 
drag, extends seal life. 


A complete reference man- \ 
val for designers—Victor 
Oil Seal Engineering Cata- 
log No. 305. Sent on request. 


GASKETS ° OIL SEALS « PACKINGS » MECHANICAL SEALS 
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For Endurance... 
It’s the NEW HEIM @acéaé® Ball Bearing 


Simplified construction and an entirely new method of ball bearing 


manufacture represents a great stride forward in anti-friction bearing 


design. A solid outer race with deep, continuous, unbroken ball groove; 


and a solid inner raceway with matching ball groove made to fit 
around a full complement of balls. This eliminates the necessity 
for loading slots, split raceways, separators, and all other 

extra and costly assembly devices. The ball grooves are 
burnished, deep carburized, and hardened. The inner 

and outer raceways are machined to a smooth 

finish; the result is quiet, smooth operation, 

longer bearing life, greater load capacities, 


and lower costs. 


The design possibilities in 
this new Heim method of 
construction are almost un- 
limited. One example is this 
4” heavy duty bearing for 
high radial and axial load 
conditions. 


Bearings with plain 
outer members in small sizes. 


. Medium sizes 
or sizes to 2” 
diameter and over 


Bearings with flanged 
outer members in all sizes 


Double row type bearings. 


FULL COMPLEMENT 
OF BALLS 


ote Send for bulletin UBB showing stock sizes and 


VA surnisneo capacities, or ask about special applications. 
Ly Grooves 
aoa 


tse at R§M BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS 
\ LABYRINTH 755 Bivd. des Capucins 1006 Mountain St. 1302. Notre Dame Ave. 375 St. Georges St. 
SEAL 


SOLID ‘ AS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
aa Ss 338&50EdwardSt. 1066 Seymour $t. 1024 Oxford St. East 130 Ferguson Ave. N. 


RACEWAY —ZJ FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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The 40,000 kw (thermal) NRX at Chalk River is fuelled with natural uranium, moderated with heavy water. 


The organization of 
research in Canada 


R. A. Lay, B.A. 


Scientific research in Canada is character- 
ized by a degree of flexibility unique in organ- 
ized science. 


In all scientifically active countries, the 
central government is responsible for develop- 
ing every aspect of the scientific effort. In 
Canada this has been achieved in such a way 
as to combine efficient use of scientific re- 
sources with freedom of operation. 


The only pressures exerted on Canadian re- 
search are the demands of fundamental investi- 
gations which advance human knowledge, and 
the scientific and technical requirements of 
developing industry. 
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The National Research Council was set up by an Act 
of Parliament in 1916 to stimulate all phases of scientific 
research in Canada, and to link science with industry. 

Its creation marked the beginning of organized sci- 
ence in Canada. The universities at that time were 
almost entirely absorbed in undergraduate work. Pro- 
tessors had no time, and the universities no money, to 
spend on research. There was no scholarship program 
to assist graduate students. Most of the graduates went 
abroad for further study, and many of them did not 
come back. Industrial research was practically non- 
existent. A few government departments had set up 
laboratories, but these were engaged in solving prac- 
tical problems. It was not a stimulating picture. 


To correct this situation, the Council initiated a 
three-fold program. To encourage scientific training 
in the universities (which it regarded as its most urgent 
task), it established a system of graduate scholarship. 
To support research in the universities, it began a sys- 
tem of grants in aid of research. To co-ordinate re- 
search on a national scale, it set up a number of 
associate committees. These three devices proved 
so effective, they are still in use, and in 1958-59 the 
council made research awards worth $5.9 million. 


The National Research Council is not a government 
department, and is not connected to one. It reports 
to a Committee of the Privy Council on Scientific 
and Industrial Research. The Council consists of 21 
members, of which the president and three vice- 
presidents are paid officials. The other 17 members are 
chosen from leading scientists in Canadian universities, 
representatives of industry and labor. 


continued + 
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Tumbling low drain distress beacon for crashed aircraft. 


All matters of Council policy, including selection 
of staff and the awards program, are decided by the 
Council itself. Council revenue devolves to the Council 
rather than into general government income, and may 
be carried from one fiscal year to another in a special 


account. This means that Council finances are not 
entirely dependent on parliamentary money votes. 

The creation of independent government labor- 
atories was urged by the early National Research 
Council. It was felt that this would stimulate the 
general research effort through fundamental research 
and through asisstance to industry. Laboratory work 
was begun in 1927, and organized on a much larger 
scale in 1932. During the depression years, little ex- 
pansion was possible, but a nucleus of highly trained 
specialists was built up in all fields of science. With 
the demands made on them for military research of 
all kinds during World War II, the research facilities 
grew rapidly. 

The Council now has nine laboratory divisions — 
applied biology, applied chemistry, pure chemistry, 
applied physics, pure physics, building research, 
mechanical engineering, the National Aeronautical Es- 
tablishment, and radio and electrical engineering. There 
are also two regional stations — the Prairie Regional 
Laboratory at Saskatoon, and the Atlantic Regional 
Laboratory at Halifax. Medical research is supported 
in hospitals and other institutions by the Council’s 
Division of Medical Research. 

Fundamental work is strongly supported in the 
Council laboratories, but slightly more than 50% of 
the effort is devoted to applied research. This work 
may be instituted by the Council or requested by 
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industry. A further aid to industry is the Council’s 
Technical Information Service which provides existing 
technical information free of charge to industrial and 
other organizations. The Council’s library is the largest 
collection of scientific material in the country. It has 
assumed the function of a national science library. 


Canadian Patents and Developments 


Canadian Patents and Developments Limited is a Crown 
Company established in 1948 as a subsidiary of the 
National Research Council. The Company’s primary 
purpose is to make available to industry, through 
licensing arrangements, new processes and improve- 
ments in processes developed by the Council’s scientific 
workers. 

As an ordinary company, CP&D enjoys an easier 
relationship with its ordinary company clients than 
would be possible for a government department. It 
now handles licensing arrangements for several depart- 
ments, and for the Provincial Research organizations. 
The Company also looks after inventions arising from 
government development contracts which are the prop- 
erty of the government. 

CP&D’s services have also been made available to 
Canadian universities. Because their position is differ- 
ent from that of the government departments, separate 
agreements have been made with them regarding pay- 
ment of royalties. Through cross-licensing agreements 
maintained with the National Research and Develop- 
ment Corporations of England and India, Canadian 
manufacturers can obtain rights on patents held by 
these agencies. Some work is done for the scientific 
organizations of other Commonwealth countries, too. 


Atomic Energy of Canada 


Atomic Energy of Canada Limited is a Crown Company 
which operates Canada’s main centre for atomic re- 
search at Chalk River, Ont. Formed in 1952 to take 
over the atomic energy research established by the 
National Research Council, the Company’s primary 
objective is the development of economic atomic power. 
It has, in addition to its salaried officers, a nine-man 
board of directors, made up of representatives of private 
industry, public and private power companies, and 
Canadian universities. Like the National Research 
Council, the Company reports to Parliament through the 
Committee of the Privy Council on Scientific and Indus- 
trial Research. 

The main engineering development in the atomic 
power effort is being devoted to the natural uranium- 
heavy water type of reactor. An experimental atomic 
power station (called NPD for Nuclear Power Demon- 
stration) is now under construction near Rolphton, 
Ont., in collaboration with the Canadian General Elec- 
tric Company Limited and the Hydro-Electric Power 
Commission of Ontario. The station is expected to go 
into operation early in 1961, with an output of 20,000 
kilowatts of electricity. A design study for a much 
larger station of 200,000 kilowatts is completed. 

Besides the short-term investigations necessary for 
the design and operation of power reactors, the Com- 
pany carries out extensive fundamental research in 
physics, chemistry, biology, and metallurgy. 

Four reactors are now in operation at the Chalk 
River establishment: ZEEP (100 watts — a measure 
of heat produced), PTR (100 watts), NRX (40,000 
kilowatts) and NRU (200,000 kilowatts). All are fuel- 
led with natural uranium and moderated with heavy 
water, except PTR which has enriched uranium fuel 
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Organization of research 


rods immersed in a pool of ordinary water. 

NRX and NRU are used for fundamental research, 
for engineering development and for the testing of 
fuel-coolant systems for atomic power station reactors. 


Defence Research Board 
The Defence Research Board was established in 1947 
to carry out research for the armed forces, and to co- 
ordinate their development requirements. 

Prior to World War II, Canada had no organized 
defence research program, although limited work in 
ballistics and radio and chemical warfare had been 
carried out for the Department of National Defence 
by the National Research Council. 

During the War, the Council was officially named 
as the research establishment for the three armed 
services, and in addition to devoting its own activities 
exclusively to military problems, the Council co-or- 
dinated the over-all defense effort in university, indus- 
trial and government laboratories. When it was decided, 
after the war, that military research and development 
should be continued to meet the future needs of the 
armed forces, the Defence Research Board was formed. 

The Board is unique as an organization for defence 
research because it is civilian-directed and operated in- 
dependently of the armed services. It is connected 
with them, however, within the framework of the 
Department of National Defence, and like the services, 
is responsible to the Minister of that Department. 








Constructed by hydraulics laboratory of NRC’s mechanical engineering division — a 1/30th scale model of lock. 
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Board membership includes a representative of each of 
the three armed services, and the Chairman of the 
Board, in turn, has the status of a chief-of-staff, and 
attends meetings of the Joint Chiefs of Staff. Seven of 
the 16 Board members are ex-officio and are paid offi- 
cials of other government agencies. The laboratory 
staff is civilian, and as in the case of the National Re- 
search Council, is selected by the Board itself. The 
Board also operates its own system of grants in aid of 
research. 

Problems of importance to Canada, or for which 
Canada has unusual resources or facilities are em- 
phasized in the Board’s work. The research and devel- 
opment program includes investigations on weapons, 
armaments, electronics, environmental protection, naval 
and aeronautical research, data processing, operational 
and medical research. To carry out this work the 
Board operates 11 specialized research establishments 
located all across the country. Some of the work is 
done under contract with industry or universities, and 
some by the National Research Council. Various col- 
laborative programs are undertaken with the United 
Kingdom and the United States. 


Conclusion 

The distinctive organizational form of research in Can- 
ada arises from an attempt to deal as efficiently as pos- 
sible with Canada’s scientific and technological needs. 
Although a government agency has been accorded the 
directive function in this development, the freedom 
which characterizes its operation has remained the 
distinguishing feature of the system. * 
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Atomic Energy of Canada, Chalk River. Two large brick buildings (extreme right) are NRX and NRU reactors. 


Industrial Research and Development in Canada has 
grown rapidly from less than $5 million before World 
War II, to $149 million in 1957 and about $161 million 
in 1958. 

Of these expenditures, $125.5 million, in 1957, and 
about $133.6 million in 1958, were for R and D done 
within the company reporting. An additional amount 
of $23.6 million in 1957 and about $27.4 million in 
1958 was done by other firms or organizations for the 
reporting companies. 

Of the $23.6 million in 1957, $19.8 million was 
for research and development done outside Canada. In 
addition, large amounts are paid, usually to organiza- 
tions outside Canada, for the final products of R and 
D. These payments are in the form of royalties, pay- 
ments for use of patents, for franchises or services or 
even reflected in the profits of the organization exploit- 
ing the results of R and D and are, of course, not in- 
cluded here. (See Table A.) 

Total expenditure on Canadian industrial R and D 
in 1957 was 0.47% when measured in terms of Gross 
National Product. In the United States in 1956, indus- 
trial research was about $6.5 billion and over $7 billion 
in 1957, or more than 1.5% in terms of U. S. Gross 
National Products. 

Thus industrial R and D expenditures in Canada 
were less than one third those of the United States 
after adjustment for size in terms of economic output. 
Industrial R and D expenditures in the United King- 
dom after similar adjustment for size of the economy 
were more than double those of Canadian industry. 
In the United States and in the United Kingdom, in- 
dustrial research was stimulated by World War I, while 
Canadian industrial research was not similarly stimu- 
lated until World War II. R and D in Canada has 
thus lagged about 20 years in comparison with the 
United States and the United Kingdom. 


Fund Sources 


The sources of funds for research done in 1957 
within reporting companies are: 
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How Canada 


Compares with 


U. S. and U. K. 


in national R and D 


EXPENDITURES FOR RESEARCH 
IN CANADA 
Table A 
1957 1958 
Millions % Millions 
Expenditures for research 


done within the company $125.5 


Payments to others in Canada 3.8 
Payments to others outside 
Canada 


100.0 $161.0 
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CANADA DOMINION GOVERNMENT FINANCING OF INDUSTRIAL 
1957 


RESEARCH AND DEVELOPMENT 





Total Industrial 
Research and 
Development 


Industry 


Total Dominion 
Government Support of 
Research and Develop- 

ment in Industry 


Dominion Government 

Support as per cent of 

Total Research Costs 
(by industry) 





$1,000 
149,144 
Mining, Quarrying and Oil Wells 6,279 
Manufacturing: 
Foods and Beverages 1,883 
Rubber Products 4,308 
Textile Products 1,482 
Wood Products 
Paper Products 


Transportation Equipment 
Non-ferrous Metal Products 


Products of Petroleum and Coal 
Chemical Products 
Other Manufacturing (1) 
Transportation, Storage, Communication and 
Public Utility Operations .. .....0...06c.cc0cs 


Other Non-Manufacturing (2) 


% $1,000 % 
100.00 61,646 100.00 


(1) Includes Tobacco and Tobacco Products, Leather Products and Miscellaneous Manufacturing. 
(2) Includes Construction, Health Services, Engineering and Scientific Services and Trade Associations. 
Source: = on data in “Industrial Research-Development Expenditures in Canada 1957,’ Dominion Bureau of Statistics, Ottawa, 


@ the federal government, which provided 49.1% of 
these funds, 

@ 39.5% ‘through prime contracts and 

@ 9.6% through research parts of procurement con- 
tracts. 

The reporting company itself provided 41.9% of the 

funds and parent affiliates 4.5% for a total of 46.4%. 

The remaining 4.5% came chiefly from companies not 

related to the reporting company. 

Sources of funds for R and D not done within the 
reporting company are not available. Some of the funds 
are undoubtedly from government sources and are in 
the form of sub-contracts. If we assume that all research 
done outside the reporting companies was financed by 
the reporting company, then only 41% of industrial 
R and D was financed by the federal government. 

In the U. S., government financing of industrial 
R and D has increased in importance from 36% in 
1953 to 49% in 1956 of total industrial R and D funds 
or from $2.3 billion to $3.1 billion. This means that 
after adjustment for difference in size between Canada 
and United States the U. S. government provided from 
three to four times as much funds as the Canadian gov- 
ernment for industrial R and D. 


SOURCES OF FUNDS 
FOR RESEARCH 
Table B 
United 
Source of 


Canada United States 


Funds 1957 1953 1956 


Kingdom 
1955-56 
Millions* % Billions % Billions % Billions % 
Industry .«.$ 875 S59 $23 @ $33 Si £655 34 
Government 61.6 41 yi a if 3.1 49 1284 66 





$149.1 100 $3.7 100 $6.5 100 £193.9 100 


*Including payments to others outside reporting companies. 
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In the U. K. the government provided about two 
thirds of the £194 million spent on research by indus- 
try. In all three countries the governments are important 
sources of funds for R and D in industry. (See Table B). 

The allocation of funds for industrial R and D is 
much influenced by the large defence support of re- 
search and development in Canada, the U. S. and the 
U. K. 

In Canada, (see Table C) federal government sup- 
port is concentrated (94%) in the transportation equip- 
ment industry (chiefly for aircraft). Electrical apparatus 
and supplies account for 3.2% of government support, 
or these two industries account for 97.2% of all gov- 
ernment funds for R and D in industry. The transpor- 
tation equipment industry accounts for 48.9% of 
research done by industry. Next largest is the electrical 
apparatus and supplies industry with 10.3%. The 
chemical products industry is the third largest per- 
former in Canada. 

In the U. S., federal funds for R and D are con- 
centrated in the electrical equipment and aircraft parts 
industry. In 1956 more than 80% of U. S. federal funds 
went to these two industries. However, a number of 
other industries received substantial funds from the 


INDUSTRY SIZE 
Table D 
Total 
Research and 
Develop- Percentage 


Industry size Number 


(Annual sales in 1957) of firms mentcost Distribution 
$ Million 

$50 million and over 

$10 million to $49 million .. 

$1 million to $9 million .... 


Under $1 million 
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National R and D 


government. This means that R and D is assisted and 
encouraged in a wide range of industries even though 
this encouragement is in general toward research in the 
interest of defence. 

In the U. K., the electrical engineering and aircraft 
industry, financed largely by the government for de- 
fence, account for 74% of industrial R and D expendi- 
tures. The high expenditures by the governments of 
Canada, U. S. and U. K. have tended to channel re- 
search into defence-oriented work, Encouragement of 
other industries which are not defence - oriented is 
equally important as the increased efficiency of a non- 
defence industry has a direct bearing on the resources 
which can be made available for defence work. If fewer 
resources in terms of manpower, capital equipment and 
raw material are required to meet civilian needs, more 
resources will be available to meet defence require- 
ments. 

Expenditures on industrial R and D for defence has 
an important lesson to teach in the role of the effect 
of government action on R and D. The air-to-air 
guided missile “Velvet Glove” began with four or five 
Defence Research Board employees, and grew in about 
five years to a group of 400 scientists and engineers of 
which the largest proportion (250 engineers) were em- 
ploye industry—and industry could take over fur- 
ther development. 

This indicates the effect of a definite decision to do 
research and the result of its implementation.) Re- 
search teams in industry could be encouraged and 
developed for projects other than defence, such as in 
the long distance transmission of power, or finding of 
new uses for redundant resources. 

Except for defence expenditures, our industrial R 
and D is done in industries where firms are few and 
large. Although governments finance most of the R and 
D in agriculture and to some extent mining, very little 
expenditure is devoted to research in those industries 
where firms are numerous and small. (Like textiles, 
clothing, services.) 

The need for inventions or innovations based on 
R and D in industries which may otherwise stagnate is 
of the utmost importance. The importance of size in 
the undertaking or support of this work is illustrated 
in Table D 

Firms with sales of $50 million or over, represent- 
ing only 2% of the 2,818 firms surveyed, made 72.5% 
of the expenditures on R and D, And remember, the 
government financed over 40% of this. Of the firms 
surveyed 1,364 had between 200 and 100 employees, 
only 124 of these reported R and D costs and these 
costs represented less than 6% of the total. 

In the U. S., the large firms do most of the R and 
D. In 1953-1954, companies with 5,000 or more em- 
ployees, or 2.4% of the companies doing R and D, 
did 72% of all industrial R and D. Small companies 
with between 8 and 99 employees made up 61.5% of 
those doing research but did only 4.3% of such re- 
search in the U. S. 

A number of factors adversely effect growth of 
industrial research and development in Canada.?? 
Canadian firms, particularly those providing for the 





1) See Capt. D. J. Goodspeed, “‘A History of the Defence Research 
Board of Canada’ Queen’s Printer and Controller of Stationery, 
Ottawa, 1958, page 131. 
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domestic market, are apt to be small since the market 
is relatively small. As seen above, small firms do little 
research, The big firms are often diversified, producing 
a variety of products. These latter companies are in 
much the same position as the small firms, in that their 
economic activity is not exceptionally great in any 
one area. 

Many firms are foreign-owned or controlled, and 
thus have ready access to research results of their 
parent company. They do not need to do research in 
Canada, although some of these firms have research 
facilities in Canada for the purpose of doing work on 
problems pertinent to their Canadian operations. Other 
companies, although not affiliated with foreign com- 
panies, find it most satisfactory to buy the plans and 
rights to use or make products developed abroad. In 
this way, they try to avoid the risk inherent in the 
research into and the development of new products. 

Out of all the mass of figures, percentages, calcula- 
tions and predictions emerges one dominant fact. Ex- 
pansion of industrial R and D in Canada is essential. 
But perhaps more than that—industry must underwrite 
this expansion, and get government support for projects 
of national interest. 

Increased Research and Development by industry 
will assist Canada to improve its ability to compete in 
the now highly competitive world markets. And who 
can deny that this is one of our greatest needs? * 





2) ¢ anadian Secondary Manufacturing Industry,” D. H. Fullerton and 
. A. Hampson, Royal Commission on Canada’s Economic Pros- 
See Ottawa, 1957, page 131 ff. 


Thanks are due G. T. McColm, B.A., M.A., Office of 
Economic Studies on Scientific Research and Develop- 
ment, NRC for valuable help in preparing this material. 


Sources of funds for research and 

development done within company 
Government research 
part of procurement 

contracts Parent, affiliate, etc. 


Other 
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Developing sawdust feed unit for a fuel log machine using cedar waste. Unit developed by B.C. Research Council. 


The Provincial Research Councils 


The Ontario Research Foundation is not primarily 
concerned with pure theoretical research, but in the 
application of scientific thought and effort to solve the 
practical problems of industry. For this reason it has 
been called the “community workshop for Ontario’s 
industry.” 

The main departments at the ORF are engineering, 
chemistry, metallurgy, biochemistry, textiles, mathe- 
matical statistics, physiography, parasitology and in- 
dustrial research services. Since most of Ontario’s in- 
dustry is comprised of small manufacturing concerns 
(less than 50 hands) it can be seen that few manufac- 
turers can afford R & D facilities of their own. Yet 
R & D is just as important to these small firms as to 
the iarger companies. 

At ORF these same companies can buy R & D in 
small packages to fit their budgets, and it is satisfying 
to note that many of them use these facilities constantly. 
It should be noted that ORF tries not to duplicate 
satisfactory testing resources available elsewhere, such 
as in commercial testing labs, universities, and so on. 

The function of the foundation lends itself very 
well to the possibility of making available to all indus- 
try those machines and equipment which it would not 
be practical for any single industry to buy. As a result 
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ORF has acquired such machines as an X-ray diffrac- 
tion unit with X-ray spectrographic attachment, two 
types of infra-red spectrometers, an ultra-violet and 
visible light spectrometer with flame attachment, an 
unusually well-equipped metallurgical lab, a Losen- 
hausenwerk metal-fatigue tester, and many other major 
pieces of equipment. 

An important section of ORF is the department of 
Industrial Research services. This has a 10-man team, 
seven of whom are graduate engineers. The depart- 
ment’s job is that of working with Ontario’s smaller 
industries in an advisory capacity. Members of the de- 
partment call on industry with technical information, 
sources, etc. Though advisory, the field representatives 
are retained from time to time and conduct research 
and development surveys. They help the industrialist 
to define his problem—and if he needs to have it re- 
solved experimentally, tell him where to have the work 
done. 

Obviously these liaison engineers are more familiar 
with the facilities of ORF—but when applicable they 
direct problems to other establishments. These include 
provincial and national government labs, private and 
academic research foundations, commercial labs, and 
consultants. Their primary function is to know where 
any particular type of technological service can be ob- 
tained—and to see that the client is well served. 

Because the ORF is a non-profit organization, there 
is no temptation or desire to conduct an investigation 


continued > 





Provincial research 


Ontario Research Foundation designed plastics wheel. 


which does not appear to have reasonable merit. The 
foundation acts as the Ontario representative of the 
Technical Information Service of the National Research 
Council. 

A financial responsibility of ORF is the disburse- 
ment of scholarships from grants made on behalf of 
the Department of Planning and Development of 
Ontario. 





SASKATCHEWAN 











The Saskatchewan Research Council was founded by an 
Act of the Legislative Assembly in 1947 and estab- 
lished in its present constitution by the Act of 1954. 

In the latter year, the Council decided to supple- 
ment the university program it had undertaken in some 
of its functions by means of scholarships and grants to 
the University of Saskatchewan, by employing staff of 
its own, in its own laboratory facilities. This culmin- 
ated in the opening of the Council’s building in 1958 
where research is conducted by engineering, chemistry, 
geology, information services and physics divisions. 

The University and the Council have been invest- 
igating for several years the use of a flotation step in 
the recovery of uranium from the low grade ores of 
northern Saskatchewan. This work has reached the stage 
of a continuous pilot plant with a capacity of about 
100 pounds per hour. Studies are being continued to 
correlate pilot plant and laboratory results. 





Surface finish on journal being measured in “Talysurf”. 
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To complement the above work, the engineering 
division undertook a study to determine approximate 
capital and operating costs of a number of processes 
that might be used to recover uranium from Saskatche- 
wan ores. These studies indicate that under present con- 
ditions low-grade ores such as are being studied, cannot 
compete economically. 

Low-temperature carbonization studies have been 
made on lignite coal from the Estevan area. The prod- 
ucts of carbonization are char, a high grade fuel; tar 
and light oils. Yields were determined and an economic 
study was made to see whether the by-product tar and 
light oils would justify the carbonization step. Under 
present circumstances they would not. 

A study of possible sources of raw materials suitable 
for the production of mineral wool has been completed. 
Samples of Regina clay gumbo, when blended with 
limestone were found to produce a good quality wool. 
An estimate of costs of a mineral wool plant located in 
Saskatchewan were made. This indicated a very high 
rate of return upon investment, assuming 50% of the 
prairie market could be captured. 

The engineering division has taken over the work 
formerly conducted by the Industrial Minerals Re- 
search branch of the Saskatchewan Department of 
Mineral Resources. This consists of exploration for, and 
determination of, reserves of industrial minerals, prim- 
arily those which are raw materials for the ceramic 
industry. The division has a small exploratory drill and 
laboratory for ceramic testing. 

The primary object of the information services di- 
vision is to aid provincial industry, particularly in the 
solution of its technical problems. This is accomplished 
in several ways. Each industrial establishment is visited 
once annually in order to see their problems in physical 
form and discuss them with management. Problems 
may be answered during the visit or after consultation. 

Second, industry is being kept aware of technolog- 
ical advances in its field, usually by letter, and by im- 
plementing and complementing the National Research 
Council’s policy of “aggressive documentation.” This 
second objective is also served by arranging meetings 
for visiting officials from various organizations. 

Third, this division can advise the Council on in- 
dustry’s particular needs in research. Conversely, they 
can convey to industry an idea of the economic value 
of the Council’s long term projects. 

Last, because of their unique position in being 
aware of the technical problems of most of the pro- 
vincial industries, it is felt that the division’s consolid- 
ated annual opinion should be of iterest and value to 
the planning departments of many organizations. 





ALBERTA 








The industrial engineering services section made up- 
wards of 1,000 calls during the year to various Alberta 
industries. This section serves as the field link for the 
National Research Council Technical Information Serv- 
ice. Assistance was also rendered to various government 
departments and internal council operations. 

This section performs research and testing func- 
tions and stands available to provide increased service 
in matters requiring special engineering or chemical 
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investigation. Typical problems studied during the year 
included acoustics, wear, strength and fire tests on 
various materials. Studies of engine parts to determine 
causes of unusual wear and failure, and problems deal- 
ing with air and stream pollution were also investigated. 

The council has a gasoline and oil-testing laboratory 
where routine testing and research on petroleum prod- 
ucts are conducted. Both government and industry 
made increased use of these facilities during 1958. 

Basic research programs in coal and petroleum were 
aided during the year by the acquisition of an isotope 
ratio mass spectrometer and electron paramagnetic 
resonance equipment. Major effort of the highway re- 
search program was devoted to the instrumentation 
of a five-mile portion of the Trans-Canada highway 
west of Calgary in which test sections of three different 
types of concrete pavement were laid. Instrumentation 
was incorporated which will permit general tests and 
observations while test sections are under use. 

Investigations in the petroleum section have been 
marked by an effective integration of engineering, 
geology, chemistry mathematics and microbiology. 

High calibre staff additions coupled with extensive 
support of modern instrumentation have resulted in 
substantial progress. 

The council also carried out extensive investigations 
in many other fields apart from engineering. The major 
groups being geological surveys and research, work on 
fossil fuels, soil surveys, co-operative work on basic 
cloud physics with reference to the hail problem, Basic 
and fundamental problems as well as strictly applied 
research are included in the fossil fuel investigations. 

In summing up it can be said that 1958 has seen 
progress and development in all council programs of 
research. 





BRITISH COLUMBIA 











Industry in British Columbia is keyed to the production 
of primary products. Except in the forest and mining 
industries, manufacturing firms are generally small. 
Fewer opportunities exist then to assist in the design 
and development of new products than in an economy 
based on secondary industries. 

However, the Council’s design and testing facilities 
are essential and widely employed aids to industry. The 
B.C.R.C. has modern laboratories on the campus of 
the University of British Columbia. Founded as a non- 
profit organization in 1944, the Council now has a pro- 
fessional staff of 45; 22 have Ph.D degrees and 7 are 
professional engineers. 

A recent survey estimated that expenditure on re- 
search and development by 200 of the largest com- 
panies in the Province last year totaled $4.5 million. 
Over $0.5 million was spent on research at the Council 
last year, and income from projects paid for by indus- 
try has increased threefold since 1954. 

Most notable design achievement of the Council is 
an oxidation tower developed and designed for sulphate 
pulp mills. This design is used extensively in the Prov- 
ince and has received international recognition. The 
oxidation process affords one important control measure 
for combatting odours and yields improved sulphur 
recovery. In addition to installations operating in 
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Oxidation tower designed by B. C. Research Council. 


British Columbia, Alberta and Idaho, designs for plants 
in Mexico and Brazil are newly off the drawing board. 

Other development work has centred on improving 
processes for the use of the province’s main resource— 
wood. A process for making wood-gas, premium char- 
coal and liquid for derivatives from waste wood, em- 
ploys a fluidized bed to effect a compact and efficient 
design. 

Good markets for fuel logs have encouraged the 
design of a fuel log machine which uses waste cedar 
chips. Extensive knowledge of the behaviour of west- 
ern red cedar under the influence of heat and pressure 
has helped develop a process both simpler and more 
elegant than the commercial processes currently used. 

In recent years more manufacturers have been as- 
sisted with design and development. Besides chemical 
and food formulations (antifreeze, mop-oil and a sand- 
wich spread, for example), the B.C.R.C. has helped in 
the development of circulating pumps, valves and a 
variety of house components. The Council is the west- 
ern centre for approvals for Canadian Standards Asso- 
ciation and Canadian Gas Association and these testing 
facilities provide a stimulus for local manufacturing 
design. 

A wide range of high precision equipment, in the 
B.C.R.C.’s_ laboratories is regularly used by Vancou- 
ver’s growing manufacturing industries. A small rotary 
kiln for expanding shale is used (for example) for the 
initial evaluation of the Province’s shale deposits. The 
reports of two metallurgists on machine and metal fail- 
ures were used to improve machine design. 

Altogether, British Columbia’s growing industries 
present many challenges for an integrated industrial 
research organization. The Council’s fast developing 
facilities are well in step with this go-ahead province. 


continued » 








NOVA SCOTIA 











The Foundation uses its funds to stimulate the utmost 
use of the available research facilities in the province. 
To this end, it co-operates with Provincial and Federal 
Government departments, industries, universities and 
organizations in the U.S.A. 

Some of its work has included the installation of 
new equipment and facilities in established laboratories 
and providing additional research workers. Instituting 
research grants and scholarships, particularly for sum- 
mer projects, comes in this category. 

The NSREF is responsible for keeping in touch with 
all phases of activity which might affect the provincial 
economy. Mining, agriculture, forestry, and fishing are 
its chief concerns. 

A diversified program in various aspects of coal 
utilization is under way. It supports laboratory studies on 


the possibility of extracting the carbonaceous matter of 


coal by means of solvents to produce a liquid fuel. Re- 
search is sponsored on the mechanism of coal gasifica- 
tion and on the polymeric structure of coal. In co-oper- 
ation with the Geological Survey of Canada, NSRF 
assists work on the identification and structure of coal 
seams. These are but a few of the many projects in 
hand. 

By means of scholarships and grants, research in 
many aspects of the behavior of coal has been con- 
ducted at the Massachusetts Institute of Technology. 

One of the most productive projects undertaken 
(in conjunction with the coal companies, the Provincial 
Department of Mines and the Ontario Research Foun- 
dation), is in the field of non-destructive testing. This 
has been concerned with the development of electronic 


equipment for the testing of mine haulage wire ropes 
while in actual operation. 


e i 5 





oe 


This goniometer is in labs of N. S. Technical College. 


Local industries seeking new and extending present 
deposits of barytes, limestone, salt and gypsum, have 
been helped by NSRF’s program of geophysical ex- 
ploration. This research has shown that the deposits of 
salt in Nova Scotia are much more extensive than form- 
erly believed, and there is a possibility that potash may 
be located in these formations. 

To this end, the foundation has carried out gravity, 
magnetic, resistivity and seismic surveys over many 
areas of the province. These have led to a more detailed 
understanding of the underground structures in many 
areas. 

Studies in forestry, agriculture and lakes and seas 
engage much of the foundation’s attention as might 
be expected. Altogether, Halifax has become an impor- 
tant centre for scientific research in recent years. In 
support of this claim, the Chemical Institute of Canada 
chose the city to hold their 42nd Annual Conference. * 


Display profiles typical of the soils of Alberta. Much research is being carried out — like study of glacial till. 
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An aggressive R and D policy pays off 


There comes a time for every progressive company when 
management faces the question of a Product Research 
& Development program. Popularly known as R & D, 
it might be more accurately described, for smaller 
companies, as Product Development. 

The basic and most powerful case for a develop- 
ment program in a small company is survival. Without 
a realistic appropriation from management, a company 
will go into a downhill phase, eventually. To sidestep 
the issue with stock excuses like “We can’t afford it” 
or “Results take too long” is a poor substitute for a 
healthy-looking sales chart. 

Even a properly integrated development program 
will not produce results overnight. But then it shouldn’t 
be strait-jacketed into making such a claim. Unfor- 
tunately, too, it isn’t possible to go to management 
and say “Give us X number of dollars and we'll give 
you the equivalent amount of R & D results.” The 
costs are difficult to assess (this is confirmed by the 
National Research Council and similar organizations in 
the U. S. and U. K.) and the time taken for a project 
completion may have to be somewhat flexible. Other 
factors, such as possible technical obsolesence, may 
render a program useless overnight, and patent search 
revealing previous coverage may stop a project before 
it starts. 

These, and other factors, are business hazards in the 
same way that no advertising or merchandising pro- 
gram can promise a specific increase in sales from a 
given number of advertising pages. But a realistic prod- 
uct development program does produce positive results. 
Take our own case for example. 

About three years ago Beatty Bros. decided to set 
up a development group within the engineering depart- 
ment. Management realized that continual product 
modification wasn’t the answer to holding and expand- 
ing existing markets. Original work had to be done 
under favorable conditions by a creative team of de- 
signers and technicians. The problem was formidable 
since our product lines are many and varied — appli- 
ances, pumping systems, farm lines, monorail and 
cranes, woodenware and contract work. 

The first step taken to put emphasis behind this 
program, was to have engineering represented on the 
management committee. In this way all major company 
functions were co-ordinated, long-range development 
policies jointly arrived at, and engineering made aware 
that, important as development is, it must not be allow- 
ed to supersede either short-range planning or the day- 
to-day management of the business. Recognition of 
engineering and development activities as a major com- 


DESIGN ENGINEERING JULY 1959 


R. M. Cuddy, P.Eng. 


pany function is a prime necessity, if the program is to 
bear fruit. 

The next step was to reorganize the engineering de- 
partment so that its activities could be co-ordinated with 
development. At that time the department consisted of 
a group of designers, a general drafting section, and a 
combined office and printing section. Both the design 
and drafting sections were regrouped in small indepen- 
dent design teams, one for each of our major product 
divisions, each comprising a supervising designer, a 
junior designer and one to five draftsmen according 
to the need. Each group is now responsible for com- 
plete engineering service relating to their product cat- 
egory. This consists of cost reduction activity, design 
changes and modifications for field or service needs, 
liaison with sales, service, manufacturing and quality 
control. 

After this reorganization settled down, we created 
within our experimental department a separate, sound- 
proofed (well, nearly!) room. This we called the Devel- 
opment Office. It was staffed with one of our best 
designers, a man of many years’ successful develop- 
ment and design experience, as well as a designer hired 
from outside the company. A work area was created 
immediately outside the office and staffed with two of 
our best experimental mechanics. These men were as- 
signed to development. This group was also assisted 
by our experimental supervisor, a man of many years 
experience with company products. 

At this stage a general meeting of the engineering 
department was held and the purpose of the program 
outlined. Specific projects were set up and tentative 
target dates established. 

Now, approximately one year later, we see that the 
results have been excellent. A major product innova- 
tion is close to completion, and several minor devel- 
opments are showing considerable promise. We are 
now seriously considering expansion of the group — 
which is tangible proof of its worth. 

We are convinced that many Canadian firms would 
profit by properly organized development activities and 
would find it of help in keeping ahead of competition. 
From our experience we would say that the principal 
requirements for a development unit to operate effi- 
ciently are: 1. management support through represen- 
tation; 2. an engineering deartment organized to suit 
the needs of the company. 3. careful selection of person- 
nel; 4. creation of an environment conducive to the job; 
5. established targets and regular progress checks. * 
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Topic is the “Orenda” jet engine: it’s in the mechanica 


l engineering lab. of the University of New Brunswick. 


* 


Research in the Canadian universities 


University of Saskatchewan 


Perhaps the major problem facing the engineering 
schools in Canada today is the establishment of strong 
postgraduate courses and research programs. A neces- 
sary step in the evolution of the University of Saskatch- 
ewan’s postgraduate school, is the formation of honor 
groups in the undergraduate school. It is not coinci- 
dental, for example, that in the past virtually all U of S 
students who have proceeded to higher degrees have 
been chemical engineers, engineering physicists, and 
geological engineers, i.e. honor graduates. 

Postgraduate teaching and research are comple- 
mentary and, in a University, it is almost impossible to 
divorce the two. Emphasis on planning new postgradu- 
ate courses which, for the most part, will be orientated 
in the directions of new fields of research will be made 
in the next year. It is hoped that these courses, com- 
bined with adequate research facilities, will attract post- 
graduate students from all parts of Canada and from 
abroad. Evidence of the salutary effects of the post- 
graduate students from other universities on the research 
groups with international reputations is abundant on 
the campus. 

If further evidence is needed to show that a strong 
postgraduate school of engineering is essential, we have 
only to examine the statistics concerning the employ- 
ment of engineers. There is a definite tendency for a 
greater percentage of men with Master’s and Doctor’s 
degrees to be required in industry. This is not surpris- 
ing since a four year’s course is becoming quite inade- 
quate to train top-flight engineers. 
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The rapid growth of the student population in engi- 
neering, the research activities in the College during 
recent few years have been limited to ‘ad hoc’ problems, 
and the high reputation of the College has rested largely 
on the teaching programs. On the other hand, the re- 
search output of graduates in Chemical Engineering, 
Engineering Physics, and Geological Engineering has 
been impressive. Their contributions have materially 
helped the research programs of the Departments of 
Chemistry, Physics, and Geology. 

Undoubtedly, engineering graduates will still be 
attracted in the future to research in these fields and 
perhaps the occasional physicist and chemist may trans- 
fer their allegiance to one or other of the engineering 
departments and this interchange will be encouraged. 

New research programs will likely be grouped 
under three main headings: — 

(i) Information processing and control systems. 

(ii) Medical electronics and mechanics. 

(iii) Operational research. 

The aim is to set up strong research groups in each 
of these fields with the ultimate objective of perhaps 
establishing Research Institutes. The provisional plan- 
ning of the programs has been considerably influenced 
by the requirements of the province, and by the favor- 
able environment which this University provides. The 
choice of fields for special investigation has been 
encouraged recently by the strong financial backing 
which both federal and provincial agencies have pro- 
vided for the program. 
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The work on information processing and control 
will be essentially inter-disciplinary and concern the 
Departments of Electrical Engineering, Mechanical 
Engineering and Chemical Engineering with, initially, 
a strong flavor of electronics. To be studied: ultra- 
high-speed electronic circuits for carrying out funda- 
mental and logical numerical operations, which will 
push existing transistors and the ferrite materials to the 
very limits of their capabilities. These investigations 
will have, as a major aim, the development of extremely 
high-speed electronic computers which will probably, 
within the next ten years, be operating at speeds one 
hundred times greater than existing computers. 

Research in the general field of medical electronics 
and mechanics is certainly already well established in 
the University. 

It is thought that effective contributions can be 
made by engineers in fields involving sophisticated elec- 
tronic instrumentation and high precision mechanical 
equipment. For example, many situations involving the 
measurement of minute electric fields are met. The 
correlation of the recorded data with certain physiologi- 
cal processes is becoming one of the key tools in these 
fields of research. 

Operational research played a significant part in 
military operations during the last war and is playing 
an increasingly important role in industry and com- 
merce today. The methodology of operational research 
is particularly well suited to a wide range of problems 
which will have an important bearing on the economic 
future of the Province. Operational research is an 
attractive field for the College because all departments 
of Engineering will become involved in one way or 
another. 

Probably in collaboration with the Saskatchewan 
Research Council, U of S will have a not insignificant 
part to play in the scientific study of such important 
problems as the handling and transportation of grain, 
the irrigation of farm land, the optimum distribution of 
energy in one form or another to the rural areas. 


University of New Brunswick 


The capacity of physical plant about doubled during 
1957-1958 by addition to the Engineering building. The 
1958-1959 enrollment was 675, or slightly over 40% of 
the total number of undergraduates of U.N.B. The di- 
vision of undergraduate registration is about as follows: 

Civil Engineering 

Electrical Engineering 

Mechanical Engineering 

Graduate studies in Engineering are a relatively re- 
cent development at U.N.B. The first higher degree for 
a resident student was conferred in 1950. The number 
of graduate students is increasing sharply and by 1960, 
it is expected there will be twelve. 

Curriculum changes have been frequent in recent 
years, with greater emphasis being given to _ basic 
science and mathematics. The trend in this direction is 
particularly noticeable in Electrical Engineering and, to 
a lesser degree, in Mechanical Engineering. 

In the final year of Electrical Engineering, students 
must choose from a group of elective subjects. The 
purpose of this arrangement is to permit students of 
expectional ability to take up advanced courses which 
would better fit them for positions in research and de- 
velopment. These courses include computers, automatic 
control systems, circuit synthesis, switching circuits, 
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solid state physics and transistor circuits. These elec- 
tives are available in addition to a group of conven- 
tional courses which are required of all final year elec- 
trical students. 


Other electives in the realms of management, 
finances and system operation may be chosen by stu- 
dents. Any of the electives may be chosen by any 
student but it is expected that only the better students 
will undertake the more mathematical subjects. Since 
only a limited number of these electives may be chosen 
by any one student, the others will be available as part 
of a graduate program. 

U. N. B. staff are encouraged to obtain experience 
in the research and development area by spending their 
summers in research work either at the University or 
in Government research laboratories. Some members 
of the staff are taking sabbatical leave for the purpose 
of advanced studies and research at other Universities. 
At U. N. B., research support from both the National 
Research Council and the Defence Research Board is 
enjoyed. 

Projects which are either current or to be under- 
taken shortly include work in pre-stressed concrete, the 
stresses in machine elements, automatic control systems 
and both analog and digital computer circuitry. A 
study of the effects of freezing and thawing upon con- 
crete has been in progress for several years. 

Recently acquired major items of equipment which 
will assist in the stimulation of advanced work include 
a new compression testing machine, a fully instrument- 
ed gas turbine, an electronic analog computer and a 
small ac network analyzer. Plans are well advanced for 
the addition of a stored program digital computer dur- 
ing the next year. The number and quality of the instru- 
ments and apparatus which are basic to the development 
of a research program has been increasing rapidly in 
recent years. It is reasonable to predict that there will 
be considerable growth in this direction in the immedi- 
ate future. 


Some engineering faculties even have radar equipment. 


continued . 





University of Manitoba 


Department of Mechanical Engineering 


Graduate courses were first offered during the 1957-58 
session. The M. Sc. course consists of a “major” in 
mechanical engineering and a “minor” in mathematics 
with emphasis on thesis projects. The major is com- 
prised of two courses, heat transfer and gas dynamics, 
both including problems and design projects. 

Thesis projects have been centred around convec- 
tive heat transfer, the most interesting of which is an 
attempt to establish convective heat transfer coefficients 
for helical finned tube arrangement. This work is 
closely related to work which has been carried out in 
the United Kingdom in support of their gas-cooled 
reactor development. The data on the subject is sparse 
and if it can be correlated, a continuation of this proj- 
ect would take the form of tests with varied helical tube 
configurations. To correlate the results requires estab- 
lishing parameters which can be used universally. This 
project is being supported by the National Research 
Council, but this is on an annual grant basis, and if 
research is to grow in Canadian Universities, further 
continuous support is required. 

From Manitoba’s point of view, support in the form 
of a fund from which staff members could draw to 
cover the cost of model test work and technician assis- 
tance would be sufficient to sustain research. Research 
carried out at a University should be fundamental and 
as such could serve to consolidate empirical design 
methods developed by industry or to provide industry 
with information required for development programs. 
In general, contract research is neither desirable nor 
possible, although no objection could be raised to the 
sponsors specifying the field and outlining their interest 
in the field. 


Department of Electrical Engineering 


During the past three years graduate student enroll- 
ment leading to the M. Sc. degree has increased several- 
fold in this department. The most presently active 
research is in the field of circuit-theory, and two special 
analogue computers have been designed and built, under 
sponsorship of the National Research Council. The 
facilities of a Bendix G-15 digital computer, donated 
to the University by the Pioneer Electric Co., Winni- 
peg, are also available. 

Courses are offered in control system design, elec- 
tronics, transistors, antennas and propagation, circuit 
theory, synthesis, materials of electrical engineering. 

In the power field, courses exist in power systems 
and in high voltage technology. At present, one student 
research project is the design and construction of a 
modest “network analyzer”, to be used primarily for 
teaching, but capable of reasonable accuracy and hav- 
ing considerable flexibility for a variety of problems. 

A number of the Department staff at present spend 
the summers at the University, actively engaged in 
directing graduate student research. Development in 
the research field depends entirely on the comple- 
mentary factors of staff interest and monetary support. 
Unfortunately significant consistent organized support 
from industry (with a few notable exceptions) is 
almost entirely lacking. It is suggested that direct and 
substantial grants from industry in aid of research in 
specific fields, to be used by the University department 
concerned as it sees fit, would be, in the long run, a 
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most remunerative investment. 


It is firmly believed that a large part of the benefit 
to the graduate student lies in the thesis and its associ- 
ated research. Adequate staff supervision of thesis 
projects requires a great deal of time and effort. With 
increasing numbers of students, pressures arise, tend- 
ing to reduce or even eliminate the thesis requirement. 
It is to be hoped that sufficient support for graduate 
research can be obtained to ensure the continuation 
and even the strengthening of the research approach. 


McGill University 


During the past year, engineering education has re- 
ceived more attention and attracted more discussion 
than at any other time. 

The enrolment of undergraduate students in the 
faculty was 1813, compared with 1709 in 1956-57. Of 
this total, 136 were registered in architecture, and 83 
were registered in the “advanced” options or courses. 
In addition 48 graduate students were pursuing their 
studies in the various departments. 

In the past decade graduate study and research has 
steadily developed in the Faculty, but its growth has 
been hindered by numerous factors. No strong tradi- 
tions existed in this field; staff have been overloaded 
with undergraduate teaching during the session; in gen- 
eral, most of the staff have found it necessary to sup- 
plement their salaries by outside work in the summer; 
during the prosperous times the financial value of grad- 
uate work was unrecognized by most of the better stu- 
dents; little space was available; and financial aid to 
meet the heavy expense of experimental work in engi- 
neering was usually only available to those already 
established. In spite of these difficulties, much has been 
done. (See table for picture of the present position.) 

This represents a considerable graduate effort in 
spite of the difficulties. In view of all the things that 
are happening, considerable increase is expected in the 
graduate study field. 

Beside undergraduate teaching work, members of 
the staff have much else to occupy their time. Counsel- 
ling students, directing graduate students, and research, 
obviously are part of what might be termed regular 
university work. In addition, however, they do much 
that reflects credit on the Faculty. Staff from every 
department are concerned with committees of profes- 
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sional societies, and of both Federal and Provincial gov- 
ernment departments. Some of the staff members also 
practice their profession. In most cases the experience 
so gained is of value to them and their students, and 
frequently suggests problems for graduate study. 

Last summer about 3,000 ft. of additional laboratory 
space for the Department of Civil Engineering and two 
new classrooms were built. With this extra space it was 
possible to accommodate the increased enrolment. 

The year is noteworthy for the graduation of the 
first two students to complete the Mechanical Sciences 
Option in the Department of Mechanical Engineering. 
This course was initiated two years ago as a “de facto” 
if not “de jure” honours course. The curriculum is both 
quicker and more rigorous than the regular course and, 
like the other advanced options in the faculty, can only 
be entered upon by those showing considerable mathe- 
matical capacity. 

The outlook for the future is promising. Present 
stature is considerable and to combine with the factors 
that have maintained this position in the face of past 
difficulties, there are now several favorable factors. A 
new building is now under way; in spite of all the finan- 
cial difficulties the Board of Governors has found it 
possible to increase salaries considerably; there is at 
least a hope that some solution to the constitutional 
problems that prevent McGill from enjoying the sup- 
port of the Canadian people is in sight; there is the fact 
that more students will be seeking admission, giving 
more talent to choose from; and lastly, there is a more 
general awareness among the public that the education 
of engineers and scientists is of considerable national 
importance. With all this in mind we should consider 
the objective. 

Jn common with all the other Canadian universities, 
the work of this faculty has been concentrated primar- 
ily on the undergraduate student. While this was un- 
doubtedly correct in an earlier period of Canada’s 
industrial development, such a policy is incorrect today. 
The need for well trained and creative engineers as ex- 
pressed by Canadian industry today, and those which 
will be found in the future, can only be satisfied by the 
development of an active graduate school. It is essen- 
tial moreover, that the universities should not be afraid 
to lead industry. 

At the present stage of development it is improbable 
that there can be much real improvement in the under- 
graduate school without the development of an active 
graduate school and research tradition. 


Q.E.C.V.I. 


At Queen Elizabeth Collegiate and Vocational In- 
stitute in Kingston, Ont., experimental classes in pre- 
engineering are being conducted. In September of 1958 
the pre-engineering classes became complete from 
Grades IX to XII. In this course, one studies all the 
necessary academic subjects, and a graduate of the 
course is fully qualified to enter Grade XIII. 

The differences between the pre-engineering course 
and the regular academic course are: 

(1) the pre-engineers take only one foreign language, 
usually, French, 
extra work in physics, chemistry and mathematics 
is encouraged, 
the pre-engineering classes take some special tech- 
nical subjects, in addition to the standard academic 
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Corner of workshop—Q.E.V.I. pre-engineering course. 


work. In Grades XI and XII the technical work 
includes drafting, surveying, electricity, electronics, 
and machine shop. 

Each pre-engineering grade has a special feature. In 
September of 1959 the Grade IX class will begin study 
of astronomy, the Grade X class geology and the Grade 
XI class special work on the cathode ray oscilloscope. 
The Grade XI class are also required to submit a proj- 
ect illustrating some phase of physics. Some examples 
of projects already completed are a solar furnace, and 
a model of an atomic submarine. 


The Grade XII class take tours of local industries 
and must hand in a written report on one of these in- 
dustries. They must also prepare and lead a classroom 
discussion on a scientific topic of their own choosing. 
Some of the talks and discussions this year have been 
on space satellites, meteorology, jet engines, atomic sub- 
marines, the sun and the solar system. The students are 
urged to develop information for their talks and proj- 
ects as much as possible on their own. 

Since its inception in 1955, the staff feel that the 
course has given its graduates a sound base for Univer- 
sity training in the engineering and scientific fields. 

(Contributed by Jim Kelly— 
a student in T12X at Q.E.C.V.1.) 


McMaster University 


McMaster University offers courses in all branches of 
engineering except mining. These are based on a strong 
foundation of fundamental science and mathematics— 
strong enough to allow emphasis of the aspects of de- 
sign and research in engineering. 


continued 7 





Metallurgical grads working on carburizing operation. 


The curriculum has a high content of mathematics, 
physics, and chemistry, along with as much of the 
humanities as can be accommodated. Because the 
course is “heavy,” the admission requirements are set at 
the level of 64% average out of Grade 13. This has 
resulted in the gratifying high degree of success by 
first year students—the most severe time of trial in 
their education. The student is required to be master 
of a foreign language (other than English) before he 
enrolls, and required to take at least one further course 
(French, German or Russian) while at university. 
Ninety students are taking the course at present, and 
the university is prepared to enroll up to 150 students 
in September, 1959. 

One of the requirements of the staff being assembled 
is an interest in original investigation. Graduate re- 
search work is essential to the health of the modern 
faculty. Otherwise the university will be following 
technological trends, whereas in some areas at least, it 
should be pointing the way. The engineering school, 
therefore, must be a place where engineering is being 
performed as well as taught. 

All branches of engineering dealt with are taught in 
a single building. The laboratories are all located in the 
wings and the nonlaboratory functions—the lecture 
rooms, drawing rooms, offices, and machine shops are in 
the central area. The total floor area is about 185,000 
square feet, of which research occupies about 30,000 
square feet. 

The facilities for chemical engineering include eleven 
research laboratories. McMaster has for some time 
been interested in the employment of sonic energy to 
create turbulence at interfaces and this is receiving 
thorough attention. 

Sonic vibrational energy is being investigated as a 
means of increasing local interfacial turbulence, super- 
imposed upon the flow of the light material past the 
dense one. This research has been very sporadic, since 
a hiatus was created by the university’s building pro- 
gram, but some principles and generalities are begin- 
ning to appear which recommend its continuance as a 
research program. Many other research programs in 
chemical engineering are in their incipient stages. 

In the Department of Mechanical Engineering, 
work is proceeding on the mechanics of the flow of two 
or more layers of liquid of different densities. Such 
flow occurs at the mouths of rivers flowing into the 
sea, where temperature gradients are extreme, or where 
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water carrying sediment flows into clear water. The 
position and stability of the interface may be important, 
and the whole flow pattern is of interest. Thin jets such 
as those occuring at the headbox of a paper machine 
will be the second study, to be started at an early date. 

The machine design section is planning to initiate a 
study of an unusual articulate vehicle for traversing of 
rough terrain. The idea to be followed on this problem 
is so extreme that the section is reluctant in describing 
it any further until they examine its feasibility in more 
detail. 

Dr. Oravas, who is the sole professor in the De- 
partment of Civil Engineering and Engineering Me- 
chanics, is an expert in the design and the analysis of 
the stress conditions in thin shells. His experimental 
program is supported by the National Research Council. 

The Department of Metallurgy and Metallurgical 
Engineering has been established longer than the other 
departments, and its research programs divide into two 
fairly clear-cut categories: solid state physics, and the 
study of the thermodynamics of irreversible processes 
as they apply to metallurgy. 

These then, are some of the highlights of the present 
status in the McMaster Faculty of Engineering. Al- 
though so many of the plans are embryonic, it is refresh- 
ing to realize that as the university put it—“we are 
logging some progress toward what we feel is a most 
exciting target—an engineering school which is appro- 
priate to our position in space and time.” 


University of B. C. 


There has been a threefold increase since 1953 in the 
number of engineering students undertaking graduate 
work at Canadian universities where a total of over 500 
graduate students are at present registered. Some 80 of 
these are enrolled in the engineering faculty of the Uni- 
versity of British Columbia. Six of the graduate stu- 
dents at U.B.C. are proceeding toward the Ph.D. degree. 

Research work undertaken by staff and students has 
been financed by grants from the National Research 
Council, the Defense Research Board and industry. 

In March 1957 the University installed an ALWAC 
II-E magnetic drum digital computer. This computer is 
being used increasingly by staff and graduate students. 


U.B.C. top brass setting program for digital computer 
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Some of the research projects being undertaken in the 
various engineering departments at U.B.C. are described 
below: 


Civil Engineering 

. Studies of navigational improvements on the Fraser 
River estuary. 

. Large water displacements in the simple surge tank. 
. Study of the use of the tellurometer in geodetic 
surveying. 


4. Deflection theory of arches. 


. Programming the digital computer for determination 
of economic use of water in hydro-electric plants. 
. Passage of young fish through turbines. 
. Effect of local buckling on torsional stiffness of thin- 
walled sections. 

Mechanical Engineering 
. Applied mechanics: investigation of gear tooth dy- 
namic loads. Study of the influence of surface finish 
on the wear of steel surfaces under boundary lubri- 
cation conditions. High speed lubrication. 
. Heat transfer: heat flow through building materials 
during heating and cooling cycles. 
. Aerodynamics: an investigation of the aeroelastic 
instability of two-dimensial bluff bodies. 


4. Fluid mechanics: a new solution for two-dimen- 


sional potential elbow flow. 

Chemical Engineering 
. Mass transfer in liquid—solid systems; multi-com- 
ponent distillation. 
. Vapor-liquid equilibrium in multi-component sys- 
tems; thermo-dynamic properties of mixtures; cor- 
rosion studies; studies of Canadian crude oils; trans- 
port properties of fluids. 
. Heat transfer in rough pipes; momentum, heat and 
mass transfer in beds of stacked spheres; heat trans- 
fer outside rod bundles; void fraction studies of ran- 
dom loose packed beds; liquid-liquid extraction by 
spouting. 
. Absorption of oxygen in sulphate process black 
liquor and sodium sulphite solutions. 

Mining and Metallurgy 
. Primary refining of aluminum-20% silicon; a 
study of the effect of dispersed-phase, consisting of 
a precipitate formed by the artificial nucleation of a 
supersaturated liquid solution of aluminum-silicon on 
the variation of mechanical properties as a function 
of the mean free path of solid solution matrix, or 
alternatively of inter-particle silicon spacing in an 
aluminum-20% silicon alloy. Includes study of in- 


Mercury-arc switching tube used in electronics research. 


teraction between factors causing primary refinement 
and those causing eutectic refinement. 


. Mechanical effects of grain boundaries during plas- 


tic deformation: to study the propagation of slip 
lines through crystal boundaries, in high purity alu- 
minum. 


. Transformation in Zr-Nb and Zr-Nb-Ti alloys: a 


continuation of the work by Finlayson and Whit- 
more in these laboratories, this project comprises the 
establishment of isothermal transformation diagrams 
for Zr-16% Nb-5%Ti and Zr-15% Nb-Ti. 


. Quenched-in lattice defects: to measure the energy 


of formation and the activation energy of migration 
of quenched-in lattice defects in silver, and to study 
the effects of alloying elements in dilute solution in 
the silver. 


5. Metallic whiskers: the preparation and examination 


of metal whiskers, initially to study yield stress and 
creep as a function of temperature. 


. Properties of Ceramic-metal bonds: to study the 


mechanisms of bond formation between metals and 
single crystals of pure ceramic materials. 


. The occurrence of measurable amounts of radioac- 


tive materials in plants: to investigate the extent 
and identity of radioactive materials in British Co- 
lumbia plants. 


. Acid-dependence of the solubility of atomic in water: 


to determine whether the solubility of atomic mer- 
cury in water is dependent on acidity, as predicted 
by J. Halpern. 


Electrical Engineering 


. Circuits and antennas at very high frequencies: to 


develop a new form of wave-guide ferrite circulator; 
a new form of strip-line ferrite circulator; a multi- 
mode waveguide filter. 


. Computer programs for network synthesis: to es- 


Taking reading on Betz micro-manometer wind tunnel. tablish a library of programs for the Alwac III-E 
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The Canadian universities 


computer covering the routine procedures of net- 
work synthesis. 

. Synthesis of filter groups: to determine the feasi- 
bility of the design of filter groups by the insertion- 
loss method. 

. A sonic and ultrasonic sweep generator: to develop 
an instrument for displaying system functions over 
the sonic and ultrasonic range. 

5. Reading machines for the blind: to evaluate the 
possibilities of print reading machines using tactile, 
or electrical or audible stimulation. 

. Variable torque induction motors: to design and 

construct an induction motor without slip rings or 
commutator for variable speed and torque. 
Torque and speed control of induction motors using 
saturable reactors: a general analysis of the possi- 
bilities of saturable reactor control of induction 
motors. 

. The application of the digital computer to power 
system engineering: to systematize the design of 
extra high voltage power-system. 

. Noise and oscillations in gas discharges: to obtain 
a fuller understanding of the mechanism producing 
noise and oscillations in gaseous discharges. 


University of Toronto 


One hundred and eighty-three graduate students are 
carrying on research in one or other of the departments 
of the Faculty of Applied Science and Engineering of 
the University of Toronto toward the M.A.Sc. or Ph.D. 
degree. 

Such research has three important functions: (1) it 
is an end in itself, i.e., the results are valuable; (2) it 
provides the environment in which alone a first-class 
staff can develop and have its full impact upon the 
student; and (3) it provides the best means for develop- 
ing the student’s individual thought, effort and enter- 
prise in his chosen field. This approach is the key 
factor in graduate work, and one which develops the 
essential creative traits in students acquiring post-gradu- 
ate experience. 


Electrical Engineering 


Investigations are being carried out in feedback 
control systems where there is an increasing demand in 
industry for graduates having experience in this field. 
This study includes signal representation, systems with 
multivariable inputs and outputs, and man-machine 
systems. In the field of power modulators, improved 
designs are being studied principally through the use 
of better magnetic materials that have recently been 
made available. Interesting applications of frequency 
multipliers to induction motor speed control have been 
developed. 

Theoretical and experimental work on antennas and 
antenna radiation is leading to a better understanding 
of the properties of antennas and their radiation pat- 
terns. This work, particularly as applied to airborne 
antennas, is of especial significance in the area of 
national defence. Studies of the properties of wave 
guides are also being carried on; and, finally, the 
Astronomy Department and the Electrical Engineer- 
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Well-equipped labs like this make teaching job easier. 


ing Department by means of a radio telescope set up 
at Richmond Hill in 1936 are engaged in a joint re- 
search project on radio astronomy in a new and promis- 
ing field. 


Metallurgical Engineering 


Problems in extractive or chemical metallurgy re- 
search are concerned with the production of metal, and 
the thermodynamic properties of metals and alloys. 
For example, considerable attention is given to the 
production and purification of metals (e.g. magnesium) 
by distillation, and research is in progress to determine 
the factors which control sintering in various iron ores. 
Lack of thermodynamic data for metal systems retards 
development, and so the determination of activity coeffi- 
cients and other data on several light metal alloy sys- 
tems, such as the niobium-oxygen system and the 
ternary iron, chromium, carbon system are under way. 

Another program is concerned with the effect of 
solutes and imperfections on substructure formation 
during solidification and the effect of these substructures 
on the strength of metals, with the production of con- 
trolled structure castings and the development of high 
strength materials in mind. Much research is being 
done on the properties of very high purity metals pro- 
duced by the relatively new technique of zone melting 
and the zone purification. 


The Institute of Aerophysics 


A division in this Faculty, is studying plasmas asso- 
ciated with guided missiles and space craft. A plasma 
is an extremely hot gas with a high degree of dissocia- 
tion and ionization. The fact that it reacts with mag- 
netic fields opens up a whole new area of gas dynamics 
with applications to flight. 

The Institute has a magnetically driven shock tube 
capable of temperatures up to 1,000,000 F. A shock 
wind tunnel for hypersonic investigations at speeds up 
to thirty times the speed of sound is under construction. 
A free molecule tunnel for the study of the flow of 
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highly rarified gases at supersonic and hypersonic 
speeds (the first of its kind) has been in operation for 
five years. A plasma tunnel, capable of simulating the 
flight conditions for satellites and space craft, has been 
designed and preliminary tests are in progress. 

In the field of practical aerodynamics, the Institute 
is actively engaged in studies of vertical take-off and 
its application to Canadian requirements. Investigations 
are also well advanced in the aerodynamic noise of 
modern aircraft, and a new project has just been initi- 
ated on the fatigue of aircraft materials. 


Mechanical Engineering 

Work on a plasma generator, directed toward extra- 
terrestrial propulsion applications and high intensity 
thermal shock study is being pursued, involving tem- 
peratures in excess of 26,000 F. Heat transfer is being 
studied, using electrical and gaseous flow analogous to 
steady- and transient-state three dimensional heat- 
flow problems. Solar energy application studies have 
been continued. 

In the machine design field, the problem of bal- 
ancing multi-mass flexible shaft systems to reduce 
whirling is under investigation. Photo-elastic methods 
of stress analysis are being used to solve a number of 
problems, such as the determination of stress wave 
fronts due to impact loading, propagation of the elastic- 
plastic boundary as load is increased, and a study of 
multiple-layer beams. Recently, work has been com- 
pleted on the effects of the elastic-constant changes dur- 
ing stress freezing, and on stress concentration factors 
for multiple perforations in sheets and beams. An in- 
vestigation of the system characteristics of a non-polar- 
ized null-seeking servo-system is also in progress. 


In the fluid fiow laboratories studies of spillway dis- 
charge characteristics, energy dissipation, canal lining 
stability, “Hurricane Hazel” hydrology, wave genera- 
tion and erosion control have been pursued. Other 
studies involve open channel roughness, flow configura- 
tion in nuclear reactor core assembly, centrifuzzl 
separation of particle suspensions, aerodynamic down- 
wash from chimney stacks, diffusion of gaseous plumes, 
and dynamic operation of intake gates. 


A variety of research problems is under way in 
Civil Engineering in fields such as soil mechanics and 
foundations, structural engineering (“An Analytical 
Study of a Three-Span Continuous Concrete Slab 
Bridge”), surveying (“Geoidal Contours”), hydrology, 
and highways research (“The Design of Interchanges”). 


Analogous projects are also under study in Chemical 
Engineering. 


This Faculty has for many years carried on a 
graduate program that has increased in magnitude 
with the passage of time — though not as yet to the 
extent desirable for Canada’s potential needs. 


Conclusion 


Canadian universities are thoroughly research cons- 
cious and most of the ones included in this report 
have their own research programs under way. The 
NRC and large industrial organizations underwrite 
much of the university research. But there is a grow- 
ing feeling that “medium to small” companies should 
contribute to this vital work. Deans of many en- 
gineering faculties insist that their teaching staffs have 
strong learnings toward research — a most encour- 
aging sign. * 


The engineering sciences are no longer for men only as this photo, taken in an engineering faculty lab, shows. 


% ao 4 Bia 
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Photograph shows high-frequency combustion furnace being used in making sulphur determination in research lab. 


Research in Canada’s nickel industry 


G. S. Farnham, Ph.D. 


Intensive research and development activity is re- 
quired to minimize the impact of general rising costs. 
This is also necessary to meet the stern competition 
of products which may be substituted for those in which 
companies supporting research and development work 
are directly interested. 

A major problem to those responsible for research 
program has been to determine the amount of money 
that may be spent justifiably. In the U. S. 142% of 
the Gross National Product goes to research and devel- 
opment but expenditure by industries in terms of the 
sales dollar varies from 7% for concerns producing 
pharmaceuticals, to 4% for chemical producers, and to 
1% for iron and steel construction groups. However, 
“percentage of sales” is not considered to be a satis- 
factory measure of effort. 


When there is no change in product, savings effected 
by research can be calculated. The calculation of sav- 
ings made, however, is much more difficult when a 
new product or a new development of an old product 
is involved. In process work it is a problem to budget 
costs, as the percentage of expenditures going to pilot 
plant operation is high and difficult to predict. Budget 
requirements can be estimated more accurately in prod- 
uct research, even more so for fundamental work. 

Returns from research and development activities 
are intangible as well as direct. But new and improved 
products and processes are essential for industrial ex- 
pansion, and research to produce these is becoming the 
basis of economic survival. 

Tradition has glorified the individual research 
worker. The present trend, however, is to employ group 
effort in attacking research problems. One difficult deci- 
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sion is “How much research time should be devoted to 
basic problems?” Moreover, what may be considered 
basic by one organization would not be so regarded by 
another concern. 

The universities and government laboratories are 
logical places for basic research activities — but industry 
has a major interest, as the results obtained eventually 
should be put to practical use. Furthermore, more 
basic research is needed than universities can afford 
or than governments, so far, have seen fit to do. In- 
dustry does give direct support to university work, but in 
many cases there are reasons to justify companies carry- 
ing out a considerable part of a basic research project. 
For instance, the services of outstanding men sometimes 
can be obtained by allowing them some time for basic 
research work. Also, some employees, while able, are 
not temperamentally suited to applied research work. 


Aspects of Process Research 


A difficult problem involved in process research, is 
to determine the scale of the pilot design. It is usual to 
go from laboratory work, where grams of materials 
are handled, to miniplant operations where feed is 
measured in pounds, to pilot plant efforts where material 
is handled by the ton. When practical, the size of the 
final plant should not be more than twenty-five times the 
size of the pilot plant. 

In process research, it is usually best to have research 
activities close to the operating plant. Care must be 
taken, however, that the research staff concentrates on 
processes of the future rather than on maintenance re- 
search of processes in operation. This latter considera- 
tion also applies to product research where the develop- 
ment staff should be engaged primarily on new projects 
rather than on technical service work. 

Personnel for new plants is usually provided by 
flow of staff from research laboratories to miniplant 
to pilot plant to full-scale operation. This, of course, 
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necessitates the recruiting of new research personnel 
who bring with them new ideas. 

In the Canadian economy, production of raw mate- 
rials occupies the dominating position. In this regard, 
the output of the mining and metallurgical groups is 
important. 

Up to the end of the First World War, nickel, as 
a result of Scotman Riley’s 1889 experiments on nickel 
steel, had been used mainly for military purposes. As 
a consequence there was no demand for the element 
in the early twenties, and the mines of the Sudbury dis- 
trict were closed. Despite this, in 1922 the International 
Nickel Company management decided to embark on 
a full-scale development and research program, to ex- 
pand the peace-time uses of nickel. The effort was most 
successful. By 1929 more nickel was being used in in- 
dustry than was consumed in the peak period of the 
First World War. The program led to the development 
of new uses, and a nucleus of men skilled in the arts 
of making, servicing and selling nickel-containing 
alloys. 

Research in the physical metallurgy field was part of 
the original program, and continues to be most actively 
pressed. This work involves fundamental studies using 
all available modern tools. Results obtained in the 
research laboratories and in testing in the field have 
led to the gathering of what is probably the world’s 
broadest knowledge of corrosion processes. 


New Discoveries 


Great advances have been made in the development 
of alloys and welding rods which allow for the ready 
production of high quality weldments. Special alloys 
with outstanding electrical magnetic and expansion 
properties also have been created. Mechanical pro- 
perties at low, normal and high temperatures of cast 
iron, nonferrous alloys and steels, have been improved 
through the addition of nickel. New applications of 
nickel-containing stainless steels have been developed. 
A new metallurgical product, ductile iron, was dis- 
covered in one of the International Nickel Company’s 
Research Laboratories. Electroplating of nickel has 
been intensively studied and the applications of nickel- 
plated parts actively promoted. 

The first commercial air-borne magnetometer survey, 
testing its use over the known ore occurrences of the 
Sudbury basin, was made. As a result, highly sensitive 
air-borne electronic devices for selecting magnetic 
anomalies more favorable for detailed investigation by 
nickel seeking ground parties, were perfected. The ore 
body located, geological research took over from there. 

A continuous program of study and explorations 


The semi-automatic anode casting machine in operation. 
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has produced many important developments in mining 
equipment and techniques. This has made possible 
the more economical handling of lower grade ore bodies, 
and in turn directly led to an increase in usable ore 
reserves. 

The nickel industry has perhaps made its most 
outstanding contributions in the development of metal- 
lurgical processes for the successful treatment of lower 
grade ores. These process improvements have led to 
greater efficiency of operation, with the result that 
14 elements are now being economically extracted 
from the ores of the Sudbury Basin. 

Other conspicuous improvements were the matte 
separation process and the introduction of oxygen flash 
smelting of copper concentrates. 


Research Pays Off 


Until recently, the iron in the Sudbury ores was 
eliminated in slag which had no commercial value. 
Ten years of research, however, has led to the pro- 
duction of an iron ore, second in grade to none in 
the world. The removal of this iron from the nickel 
smelting circuit, through flotation of a nickel-bearing 
iron sulphide concentrate, has automatically increased 
the capacity of the nickel reverberatory furnaces. 

Improvements have also been achieved in nickel 
refining operations. In 1942 a change was made from 
a straight sulphate to a sulphate-chloride electrolyte. 
This not only improved the economy of operation, but 
also led to the separation of cobalt — an element first 
marketed as an oxide and later as a high-purity elec- 
trolytic cobalt. Very recently electrolytic production of 
nickel has been initiated by means of a process in 
which nickel matte rather than impure nickel is em- 
ployed as the anode. Interestingly, one of the products 
of this process is elemental sulphur, which is separated 
from selenium, also present in the anode slimes, by a 
filtration and distillation process. 

In 1952, Professor Forward of the University of 
British Columbia and the Sherritt-Gordon Mines Lim- 
ited, culminated a long research program with the 
development of a pressure ammonia leaching process 
involving the extraction of metallic values from nickel- 
copper sulphide concentrates. 

In reviewing the achievements of the nickel industry, 
it is apparent that well-planned and executed indus- 
trial research plays a vital role not only in the utilization 
but also in the exploration of scientific knowledge, and 
is therefore a significant positive factor in developing 
the wealth and welfare of Canada. * 





Dr. Farnham is asst. mgr. for Canadian Research and 
Development—International Nickel Co. of Canada Ltd. 


This rotary kiln is 185 ft long and 13 ft in diameter. 
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CONTINUOUS CASTING 

. Ladle filled with molten steel from electric furnace 
is transported to top of machine. Molten steel flows 
from bottom of ladle into tundish 

. which traps slag and controls flow of steel into 
water-cooled mold. 


. Molten steel solidifies around bolts embedded in 


dummy bar positioned in mold. Dummy bar carries 
steel into mold, and steel passes through water spray 
chamber 

. which helps solidify steel: pinch rolls 

. is next movement. Steel enters cutting chamber 


. where oxyacetylene torches cut slab into the desired 
length — 7. 





Part of continuous casting machine at Atlas Steel. Proc- 
ess helped company reduce Steel prices by 15 to 20%. 


Experience proves 
the value of 
Research and 


Development 


W. B. F. Mackay, Ph.D. 


Research and development has been an important 
aspect in the company’s progress over the past 30 
years. In 1928 when Atlas started operations produc- 
ing a limited range of tool and alloy steels with a labor 
force of only 35 men, research and development 
existed but was definitely more visionary than scientific. 
Nevertheless, the basic philosophy of success through 
progress existed then and formed the nucleus for pre- 
sent R & D programs within the company. 

Today, our research and development embraces the 
following fields: basic research, new and improved 
products, new and improved processes, and market 
projects. 


Basic Research 

The program is largely carried out at established 
research foundations in Canada and elsewhere. It in- 
cludes research work conducted at the Department of 
Mines in Ottawa where the company has assigned staff 
to observe and assist in the work. In contrast, most 
development work is conducted within company bound- 
aries and under immediate and direct control. Natur- 
ally, this basic research is largely confined to studying 
steelmaking from a_ metallurgical viewpoint. This 
knowledge is of vital interest in the devising of original 
and superior steels as well as in improving of process 
techniques, particularly in the melting and casting of 
specialty steels and alloys. 


Process Research 
Process research is aimed at improving existing 
steelmaking techniques as well as exploration of new 
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The value of R and D 


processes that can be adapted to our 
particular manufacturing require- 
ments. Currently vacuum degassing 
and vacuum melting techniques are 
being studied in relation to their adap- 
tability to our steelmaking needs. 


Examples of items which have been 
studied and carried through to opera- 
tional status are our Continuous Cast- 
ing Machine and Hot Planetary Strip 
Mill which are, we believe, the first 
of their kind to operate commercially 
in North America. The basic installa- 
tion costs of such equipment are not 
included in R & D costs as these units 
are financed as capital equipment, 
once research has indicated that they 
have practical possibilities. However, 
once in operation some further re- 
search and development is conducted 
to expand their operational scope. 


Continuous casting has proven the 
effectiveness of R and D. In April 
of this year selling prices of No. 1 
finish types 302, 304 and 316 Atlas 
stainless steel sheet were reduced by 
15 to 20%. These price reductions 
were a direct result of the company’s 
continuous casting process which was 
installed and pioneered at a cost of 
over $1 million. After several years 
of operation, much of it involving 
costly research and development, this 
process is now an integral part of 
production. 


The continuous casting machine by- 
passes the conventional ingot mold 
stage in steelmaking. It permits steels 
to be cast into slab directly from the 
melting stage and provides higher 
yields of usable steel per ton melted. 
In addition, preliminary heavy rolling 
processes are reduced. Thus the early 
production stages for No. 1 finish 
stainless steel sheet are more efficient 
and the savings achieved are now be- 
ing passed on to Canadian industry. 


No. 1 finish stainless steel sheet has 
a variety of end uses throughout in- 
dustry and the pulp and paper, chemi- 
cal and petroleum industries are 
among the principal users. 


The hot planetary mill, stage one in 
the production of 18-in. wide coiled 
stainless steel strip became a regular 
part of the company’s manufacturing 
facilities after thorough investigation 
and research. In this unit, stainless 
steel slabs are heated to 2250 F, pass 
through reducing rolls and emerge as 
coiled strip ready for finishing opera- 
tions. In a single pass through the 
mill the slab thickness is reduced ap- 
proximately 95% or from 2% in. to 
¥ in. This transformation from cold 
slab to hot strip takes place in only 
14 minutes. 
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Product Research 

This is the second genera! category 
covered by our R & D program and 
involves the development of new com- 
positions or grades of steel as well as 
new forms, shapes, and finishes. 

Last year, 25 specific research and 
development projects were in progress. 

The effectiveness of the company’s 
R and D is readily borne out in 1957 
reports which stated that “we now 
make twenty-five per cent more stand- 
ard tool grades than we did four years 
ago.” In 1956 with thirty-one proj- 
ects under way, R and D launched 
several other programs. 





83% hire Canadians with 
professional experience 








72% hire new 
university graduates 


45% hire recent 
immigrants to Canada 


13% hire directly 
from abroad 








of these... 


of these... 


of these... 


of these... 


Activities of the company’s R and D 
specialists periodically move into 
areas of product development. Re- 
cently for example, their services 
were employed in projects which in- 
cluded stainless steel being used in a 
standard line of bathroom wall tile, 
as well as in the development of tex- 
tured finish stainless steels for archi- 
tectural applications. 

The company’s R and D program 
can best be summed up as follows: 
the ceaseless pursuit and creation of 
new and improved specialty steels to 
better serve the diverse needs of all 
industry in this country. * 


Where most Canadian employers 
meet their demands for engineers 


Percentage of professional 
staff hired by each group 
from this source 


—— 17% hire 100% 


hire 50-99% 


hire 1-49% 


hire 100% 





hire 50-99% 


hire 1-49% 


hire 100% 


hire 50-99% 


hire 1-49% 





- hire 100% 
— 13% hire 50-99% 


— 83% hire 1-49% 





Some student aid programs in Canada 


Many programs exist in Canada for 
student-aid and post-graduate research. 
This article is intended as a sampler of 
the field, rather than a detailed report 
on all of them. 


Here’s help for the budding engineer 


Open purse strings is the order with many Canadian companies in under- 
writing pre- and postgraduate scholarships — especially for research 


In 1954, Ford of Canada established a plan to provide 
university scholarships for the sons and daughters of 
employees. So far, 31 young men and women have 
been given the opportunity to attend Canadian universi- 
ties and obtain higher education at no cost to themselves 
or to their parents. 

The plan is being extended, and up to five scholar- 
ships will be available for competition among students 
now in their graduating year in secondary schools. 
These scholarships cover the full cost of university tui- 
tion and academic fees, as well as a major part of the 
living expenses of the student while attending university. 
The scholarship winners may choose any approved 
college or university in Canada. 

To be eligible to compete for a scholarship, the ap- 
plicant must be the son or daughter of a company em- 
ployee below the rank of general foreman or equivalent, 
and such parent have continuous service since January 
1, 1957. Provision is also made in the plan for children 
of persons who died while in the service of the com- 
pany, and for sons and daughters of employees on 
lay-off who have recall rights. 

The winners of scholarships are chosen by a selec- 
tion board, on the basis not only of academic records, 
but of the personal qualifications of the applicant. 


Promoting academic research 
Northern Electric has established a new three-part 
student aid program for graduate and undergraduate 
students at Canadian Universities. 


Ve, ade 
Geo. Walker, maths teacher of Kentville, N.S. (right) 
was a 1958 Shell Merit Fellow: electron measurer shown. 
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Altogether, six graduate research fellowships, valued 
at $1,500 each, have been granted to McGill University 
and Ecole Polytechnique in Montreal, Queen’s Univer- 
sity, Kingston, and the Universities of Toronto, Mani- 
toba, and British Columbia. The purpose of these fel- 
lowships is to promote and encourage academic research 
in such fields as electrical, mechanical, chemical or 
metallurgical engineering, engineering physics, or 
physics. 

Sixteen undergraduate scholarships and eight Em- 
ployee Bursaries, valued up to $500 each, will be offer- 
ed at universities throughout Canada. 

Of the 16 scholarships, 13 will be offered for the 
promotion of undergraduate study in engineering (elec- 
trical or mechanical), engineering physics, engineering 
and business, mathematics and physics or pure physics. 
They will be available at a number of Canadian uni- 
versities. 

Fellowships and scholarships will be granted to 
candidates selected by the universities concerned. Gen- 
erally speaking, the only conditions imposed by the 
company are that the recipients shall be Canadian 
citizens, British subjects, or landed immigrants in 
Canada. Candidates for fellowships, of course, must be 
graduates of a recognized university. 

Both undergraduate scholarships and bursaries are 
to be used for tuition, laboratory and incidental fees, 
and books. All awards cover one academic year and 
will be payable through the university attended by. the 
candidates. 


Woodstock physics teacher Neil Runnalls using Atword’s 
machine to calculate acceleration due to gravity(Cornell). 
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George F. Atkinson (left) and Miss Sylvia Freddi both 
recipients of 1958 Union Carbide scholarships. Atkinson 
attends University of Toronto and Miss Freddi, McGill. 


Lion’s share to universities 
Imperial Oil made its first grant to education in the 
mid-’20s. Since then, its contributions have multiplied 
dozens of times. 

Today this company spends hundreds of thousands 
of dollars a year to help raise education standards in 
Canada. Most of the money goes for capital grants to 
universities (in 1957, the company contributed to 31 
institutions of higher education). In addition, the com- 
pany operates an extensive university scholarship and 
fellowship program and makes grants-in-aid to Cana- 
dian universities attended by scholarship holders and 
fellows. Monies are donated each year to universities 
for specified research projects. While universities absorb 
the lion’s share of its corporate gifts, primary and sec- 
ondary institutions benefit through Imperial’s sponsor- 
ship of teachers’ exchange bursaries and through dona- 
tions — $100,000, to be spread over the five years 
1957 to 1961 — to the Canadian Education Association. 

In recognition of the importance of research in the 
fields of liberal arts and the humanities, Imperial tries 
to maintain a correct balance in awarding its graduate 
fellowships. At present, fellowship holders are studying 
such subjects as rational psychology, the history of 
Canadian banking, and the social history of eighteenth 
century England as well as a broad range of subjects in 
the scientific fields. 


A fellow receives $1,250 a year for three years and 
an additional $750 per summer if he studies in the 


Women rate too. Miss Eva Jagoe, Calgary maths teacher 


qualified for a seminar at Stanford U. Palo Alto, Calif. 
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J. D. Raal (Toronto U) and W. M. Hawkins (McGill U) 
benefited under the fellowship program, Raal is work- 
ing on liquid extraction, Hawkins on economic geology. 


summer months. Though he can study at any recogniz- 
ed university in the world, most have chosen to attend 
British institutions. Since 1946 the company has spent 
more than $157,000 on this fellowship program. Under- 
graduate scholarships, open only to the children and 
wards of employees, have cost $316,000 since they were 
initiated 12 years ago. 


Small companies make grants too 


In order to encourage the scholastic aspirations of chil- 
dren of employees of the company, Crouse-Hinds Com- 
pany of Canada Limited has established one University 
scholarship tenable for a maximum period of four years. 
It will be made annually to candidates who have shown 
their aptitude to receive higher education. 

The company scholarships are open to children and 
proven wards of employees who intend to enter a reg- 
ular course in any recognized Canadian university. Pref- 
erence will be given for electrical, mechanical or metal- 
lurgical engineering and business administration and 
studies related to business administration. 

Each of the awards will cover the cost of three or 
four years tuition as the case may be in the course of 
study chosen by the successful candidate, and approved 
by the Scholarship Committee, up to a maximum of 
$550 per year per scholarship. 


No strings attached 


Union Carbide Scholarships and Fellowships totaling 
approximately $50,000 have been awarded this aca- 


One of five Western Canada teachers attending Stan- 
ford U seminar was Ernest Ziolowski, Regina, Sask. 
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Help for engineers 


demic year to 64 university students as an aid to their 
education, and to support fundamental research. As 
science and engineering are the two most popular 
courses being studied by these Scholars and Fellows, 
the awards will assist in supplying the country’s need 
for trained researchers and engineers. 

Sixty students received undergraduate scholarships 
valued at $500 a year, and four were awarded post- 
graduate research fellowships at $1,500 a year. These 
grants are sponsored by Union Carbide Canada Limited, 
although the selection of recipients and administration 
of the plan is left entirely under the jurisdiction of the 
universities. 

The 16 students studying engineering, and the 29 
enrolled in science make these two subjects the most 
popular among the scholarship winners. Under this 
scholarship plan, the students each receive $500 a year 
for the duration of their academic course. 

This company’s research fellowship program, spon- 
sored at McGill University and University of Toronto, 
is Open to graduates of Canadian universities who have 
demonstrated distinct evidence of ability to conduct 
original research. The four fellowships are tenable in 
either the natural or social sciences, and have a basic 
value of $1,500 a year. This year’s research fellows are 
working toward their Ph.D. degrees in analytical chem- 
istry, chemical engineering, geology and sociology. 

Started five years ago, the scholarships are open to 
any graduate of a secondary school who has good 
scholastic standing and personal reputation, and who 
intends to enter business or industry. Applications may 
be made directly to any of the 19 participating univer- 
sities, who select the candidates and who administer 
the plan. 

This company also has established a program of 
capital grants to university funds. The assistance applies 
to degree-granting institutions which are members of 
the National Conference of Canadian Universities. 

As a matter of interest, the company’s total program 





of financial and education (scholarships, fellowships 
and capital grants) for the period 1954 through wider 
planned expenditures in 1959, will approach $400,000. 


Teachers qualify for grants 


Shell Oil Company’s interest in Canadian education is 
provided in two general forms. Financial assistance to 
universities and other institutes of learning, through 
building fund drives, etc., and direct aid to university 
students and others through scholarships and fellow- 
ships. 

The extent of the company’s financial support to 
Canadian universities, exclusive of scholarship and fel- 
lowship costs, may be gauged from the fact that the 
company is currently pledged to total contributions of 
more than $150,000 in this field. In 1958 alone, approx- 
imately $50,000 was paid to educational institutions. 

Since the end of the Second World War, the com- 
pany has provided a number of postgraduate fellowships 
in the field of science and engineering to students of 
selected universities. Each fellowship is valued at a 
maximum of $1,800 and is accompanied by an un- 
restricted grant-in-aid of $500 which is paid to the 
university to defray the expenses of administration and 
teaching which the fellowship entails. The number of 
fellowships awarded annually was increased to its pres- 
ent total of eight, in 1954. 

A second major development in the company’s 
program of aid to education occurred in 1957 with 
the inauguration of Shell Merit Fellowships for sec- 
ondary school teachers of science and mathematics. 
In its first year, the program provided a total of six 
Shell merit fellowships for special summer seminars at 
Cornell and Stanford Universities. In 1958, the total 
was increased to 10, five at each of the two universities. 


More awards each year 
The number of C.I.L. fellowships available to Canadian 
university students for post-graduate chemical research 
has been increased to 18 for the academic year 1959-60. 


Atomic scientist Dr. George B. Chadwick (left) won postgraduate scholarship to Oxford University in 1955, got Ph.D. 
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Some C.I.L. Fellowship winners, R. J. Cushley (left) is studying for his M.Sc. in chemistry at U of Alberta; J. L. 
Patenaude for Ph.D. in chemistry at U of Montreal, and D. J. Whittle (right) chemical engineering Ph.D., UBC 


This total includes a new fellowship worth $2,400 
annually, of which $2,000 will be awarded to a qualified 
post-graduate student seeking a Ph.D. degree in chem- 
istry at the University of New Brunswick. 

There are now 16 such fellowships for doctoral 
studies at various Canadian universities. Two other fel- 
lowships, for students working toward master’s degrees 
are valued at $1,500 each. For all 18 fellowships, the 
universities alone select the recipients, assist them in 
choosing topics for study — and direct their research 
throughout the year. 

Since the program was inaugurated in 1940, the 
value of each fellowship and the total number of awards 
has increased steadily. This company’s grants have in- 
cluded university research in chemistry, chemical engi- 
neering, agricultural chemistry and metallurgy. Grants 
for extensive post-graduate studies in wild-life manage- 
ment are also in their fifth consecutive year. 


Postgraduate research 
Altogether 13 Canadian universities and colleges par- 
ticipate in the Graduate Research Fellowships under- 
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written by The Consolidated Mining and Smelting Com- 
pany of Canada. 

Each fellowship (one to each university) is valued at 
$1,500 and is normally valid for one academic year. 
To be eligible, an applicant must be a graduate in 
science, engineering or agriculture of a recognized uni- 
versity, and a Canadian citizen or other British subject 
resident in Canada. 

The university authorities concerned shall be re- 
sponsible for appointing the fellow, and shall select the 
applicant who, in their judgment, is most suitable. 

The subject of each research investigation to be car- 
ried out under the Cominco fellowships shall be in some 
field of pure or applied science, preferably related to 
the mining, metallurgical or chemical industry. Subject 
of the forthcoming year’s work is notified to the com- 
pany by the university authority concerned. This allows 
Cominco to turn over to the university any special 
knowledge it may possess. 

Since the fellowships were instituted in 1944-5 119 
individuals have been helped in their post-graduate 
studies. * 


Also studying toward Ph.D. degrees are C. Brian Cragg at McMaster U, Catharine F. Haggart at McGill (“reac- 
tions of active nitrogen” is her thesis), and at U of Saskatchewan another fellowship winner is K. A. H. Adams. 


73 





Iroquois lock on the St. Lawrence Seaway. Thousands of engineers were needed on this major Canadian/ U. S. job. 


The need 


for keeping track 


of engineering 
personnel in 


Canada 


J. P. Francis, B.Comm. 


Have you ever wondered how your career as an engineer 
compares with other members of your graduating class? 
What kind of work are they doing and is it in Canada? 
Like you, the Department of Labour is vitally interested 
in these questions. 

It is when such questions are raised to the national 
level, however, that they become fundamentally im- 
portant. Engineers are one of the key groups of man- 
power on which the nation’s economic growth depends, 
and it is essential that something be known about what 
happens to these manpower resources. 
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The whole issue of how our engineering man- 
power resources are being utilized, needs to be exam- 
ined from a dynamic rather than static point of view. 
Answers to questions like: “What kinds of careers are 
being followed by our engineers?” . . . “Who employs 
engineers?” . . . “How are their needs for such highly 
trained people changing?” . . . Answers to these and 
other such questions are vitally important. 

To get them, the Department of Labour is develop- 
ing a program to record as much information as pos- 
sible about the careers followed by those who become 
qualified as engineers. 


Establishing a system 

First, we are concerned with the sources from which 
additions to our engineering manpower resources come. 
They consist of the graduates each year from engineer- 
ing courses in our universities and colleges; people 
who become qualified by passing the examinations set 
by the respective engineering associations; Canadian 
students who obtain engineering degrees in foreign 
universities and then return to Canada. Included, too, 
are professionally qualified engineers immigrating to 
Canada each year. We are developing procedures 
to obtain information on the annual contribution of each 
of these sources of supply. 

Second, the size of the group must be studied. We 
are interested in the career of each individual from 
the time that he becomes professionally qualified to 
the time that permanent withdrawal from the labor 
force or the country takes place. There are many thou- 
sands of such individuals in Canada, and the problem 
of keeping in touch with them each year would be 
formidable. 

Our solution consists of dividing the whole group 
into three equal parts and surveying one part each 
year. This means that the size of the survey required 
each year is within practical limits and that each in- 
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There is no substitute for qualified engineering personnel. In background is stiff-legged derrick in lock gates. 


dividual is only asked to complete a questionnaire and 
return it to us once every three years. Since the divi- 
sion of the whole group into three parts is done on a 
stratified (by year of graduation and field of study) 
random sampling basis, the findings of each year’s 
survey are representative, within known limits, of the 
situation for the whole group. 

Third, because engineers, particularly in the years 
immediately following graduation, move about geo- 
graphically, we must keep their addresses up to date. 
Here we rely heavily on the help of the various profes- 
sional associations. An additional number of other 
special devices are being developed to reduce this 
problem. 

In summary, then, we have a main survey which 
is undertaken each year and covers a representative 
one third of everyone who has become qualified as a 
professional engineer. Around this main survey there 
exists a constellation of smaller investigations whose 
purpose is to obtain the necessary information on addi- 
tions to these resources. This, very briefly, is the pro- 
gram we have under way. 


The job pattern 

It is less than two years since we began the very 
complicated task of making this research program 
operational. Now, we are at the stage where survey 
and analysis procedures are in effect, but some “de- 
bugging” has to be done. One year from now we ex- 
pect that the program will be producing a full range 
of facts on the careers followed by engineers and 
scientists. Even now, however, we have some informa- 
tion of this sort which we would like to mention. It 
should be remembered that the examples which follow 
are intended to be suggestive of what can be accom- 
plished, rather than show fully the results of our work. 

One of the questions many engineering students 
ask is — “What are my chances of finding a technically 
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challenging research job when I graduate?” 

We can say in answer to that, our findings to date 
show that less than 10% of all those in Canada with 
an engineering education were doing research work in 
1957. In that year, and the pattern would not likely 
change rapidly, more engineers were in administrative, 
management and executive work than in any other 
kind. Production and construction was the next most 
important work in numerical terms. 

The types of jobs which engineers hold change 
significantly as experience increases. For engineers 
with 10 years or less of experience, production and 
construction jobs are by far the most important type 
of work obtained, with one of every three in positions 
of this kind. About half as many are in junior super- 
visory positions and an additional one third are in 
designing work. 

As experience increases, there is a very marked 
shift away from production jobs into administrative 
and executive positions. There is also an important in- 
crease in the number of engineers doing consulting work. 
The proportion in designing jobs drops markedly as, of 
course, does the number in production work. 

We were somewhat surprised to find that a greater 
proportion of the young and relatively inexperienced 
engineers reported that they were in research and devel- 
opment jobs than did the older experienced personnel. 
In part this is due to the recent growth of research ac- 
tivities in industry, but it also seems that many of the 
research jobs engaging recent graduates are not too 
complex and that career opportunities for the person 
who stays with this type of work are, by and large, 
relatively limited. This latter point becomes clear when 
the earnings of these people are examined in relation to 
others with the same amount of experience but in 
different kind of positions. Median earnings for those 
in research jobs are relatively low despite the fact that 
many of these people have postgraduate education. 


continued ® 





Engineering personnel 


It must be pointed out that research work is increasing 
and will undoubtedly offer better career opportunities 
as its importance grows. 

From a future manpower-resources point of view, 
one of our important findings has been that very few 
engineering graduates go into teaching jobs. In 1957 
only one per cent of all of the engineers who had 
obtained a bachelor degree, and no more in the preced- 
ing 10 years, were in teaching jobs. The proportion of 
those who had secured a postgraduate degree in the 
same period and gone into teaching was higher — 13% 
— but it was disturbing to note that this percentage was 
lower for recent years than for those who had graduated 
more than 10 years ago. 


Findings and predictions 

In general, our findings indicate that the earnings of 
engineers increase quite rapidly during the first dozen 
years of experience, then less rapidly until a plateau 
is reached after about 20 years of experience. Sub- 
sequently, the trend of earnings is erratic with some 
tendency for declines to occur for those who are still 
working full-time after 35 to 40 years of experience. 

Until a way is found of providing a path to higher 
earnings which does not entail a shift into different 
lines of work, the problem of obtaining top-notch 
people for teaching and research work will persist. 

Finally, we would like to comment, in terms of our 
findings, on the probable requirements for engineers 
over the next decade or so. What is the employment 
outlook for engineers over the next five to ten years? 

Any evaluation of future job prospects for engineers 
must be based on a knowledge of who employs them 
and what kind of positions they fill. Basically, the 
engineering employment outlook depends on the growth 
potentialities of those industries which employ engineers 
in the largest numbers, and upon any trends in these 
industries which would make the functions performed 
by engineers more or less important. 

Although there are probably very few industries 


in which at least one or two engineers are not working, 
it is nevertheless a fact that the major employers of 
engineers are mining companies, manufacturing firms, 
construction contractors and public utilities, including 
transportation and communication companies. A siz- 
able number of engineers also find jobs in all three 
levels of government and in an increasing number of 
engineering consultant firms. 

Now it is very significant that the recent exhaustive 
survey of Canada’s economic future, carried out by 
the Royal Commission on Canada’s Economic Pros- 
pects, found that most of these industries which we 
have just mentioned are among those expected to be 
the fastest growing ones over the next two decades. In 
no case is their rate of growth expected to be signifi- 
cantly less than average. We can conclude, therefore, 
that the industries which employ most of our engineers 
are also those with the best future growth possibilities. 

What about the kind of work performed by en- 
gineers? Apart from the growth of the industries ref- 
erred to previously, can we expect the demand for the 
services which engineers perform to increase even more 
rapidly? We think the answer to this question is an 
unqualified yes. In today’s world, economic growth 
is becoming more and more dependent on the practical 
use in the factory, and in the business office, of as 
many as possible of the latest scientific discoveries. 
This is exactly the task of the engineer and the tech- 
nician, and means that needs for these kinds of highly 
trained people lead the way to our future economic 
development. 

It would appear that future employment prospects 
for engineers in Canada are good. Not only are indus- 
tries which employ most of them expected to be fast 
growing ones in the future, but also the needs of these 
industries for people with an engineering education will 
increase even more rapidly. A detailed analysis along 
the lines of the above would provide a more specific 
picture of the engineering job outlook. 

We have related these comments to our research 
program in this field in the Department of Labour, be- 
cause we believe that the facts which it is producing are 
an essential foundation for useful discussion about these 
and other similar issues. * 


Highly-trained engineers and technicians can lead the way to Canada’s future economic development, it is thought. 
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Arthur Joy (left) is DE’s west coast 
editor—his headquarters being in 
Vancouver, a centre of R and D activity 
Michael Fallon (centre) Montreal 
editor keeps tabs on Quebec and the 
maritime provinces for news items 
Robert Metcalfe (right) heads up 

DE’s Manitoba bureau—completing the 
coast-to-coast coverage for readers 


Industrial roundup by DE’s editors 


Coated graphite 


Photograph depicts the primary applica- 
tions of SiC coated graphite. These ma- 
terials were initially developed for rocket 
applications, but are now finding indus- 
trial uses. White spots on the coated 
pieces are light reflections from the crys- 
talline SiC. Abrasion resistance is very 
high; maximum operating temperature is 
above 4,000 F in some cases; excellent 
thermal shock resistance are some of the 
characteristics of the process, developed 
by The Norton Company. 


For fume classification 


Bichel Gauge developed by Canadian 
Industries Ltd. is device used in the 
fume classification of explosives. The 
product gases are retained within gauge 
on detonation of charge, then withdrawn 
and analyzed. 


DESIGN ENGINEERING JULY 1959 


Fibre glass pump developed for Manitoba foresters 


Manitoba foresters will fight fires this 
summer with a new type of fibre glass 
back-pack pump developed by provincial 
forestry officials and manufactured in 


Magnesium alloys wed 


Stepladders by Aerometal Products and 
Design Ltd. have been developed by us- 
ing two magnesium alloys of slightly 
differing strength. They are alloys AZ21X 
and AZ31X; have wide range of use. 


Manitoba. Pump weighs eight pounds 
and carries 442 gal. of water. The pump 
will not rust and bright red color is in- 
corporated in material. 


Agitator drive 


Agitator drive designed for farm milk 
tanks has been produced by Tormag 
Transmission Ltd. Unit is sealed, em- 
ploys shaded pole motor, two-stage re- 
duction box with steel pinions and non- 
metallic spur gears. 


continued $ 





No-outage power supply 








New no-outage power supply and ampli- 
fier equipment has been developed by 
Research Industries Ltd. Of original 
design, the line was made for a peculiar 
condition existing in B.C. where mount- 
tainous terrain makes it uneconomical to 
build telephone lines. As a result there 
is an increasing trend toward use of 
microwave and radio carrier systems. 
Chargers are made in current ranges 
25-300 amperes. 


Storing energy 





Thermapac provides a gentle and con- 
tinuous supply of warm, humidified air 
from a source of “stored” electrical en- 
ergy. Briefly, electrical power is pur- 
chased during off-peak hours and fed to 
heating elements embedded in a storage 
pile of specially formulated material 
which is capable of retaining the heat 
energy for later use. Heat stored up 
during the night is released, around the 
clock, as required. The space-heating 
equipment was developed by Canadian 
Curtiss-Wright Ltd. 
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Stable platform 


VG/DG Platform is a low-cost stable 
platform combining the functions of the 
vertical gyro, the directional gyro and 
the roll (or pitch) Gimbal error correct- 
or—and achieves substantially improved 
performance in all functions. The plat- 
form mechanism is shown in photo. The 
design avoids the complications associ- 
ated with inertial-type platforms, is made 
by Sperry Gyroscope Co. 


Versatile aircraft 


Canadair CL-44. This craft is said to 
have unrivalled operational flexibility. 
It has the lowest direct operating costs 
of any aircraft now being offered to the 
air carriers of the world. Craft can be 
used as a freighter, cargo carrier or con- 
vertible cargo/passenger carrier. Observe 
the fold-back tail and rear entrance door. 
Cargo rails start just ahead of this. 


Pressure head box 


This is one of many examples of re- 
search and development projects of Do- 
minion Engineering Co. It is a pressure 
head box for paper machines—and is a 
wholly Canadian development. We un- 
derstand that this company just com- 
pleted an expansion program in their 
hydraulic turbine laboratory, and that it 
is said to be one of the foremost installa- 
tions of its kind in the world. 


New look in ingots 


New look in ingots is a result of an R 
and D program by Aluminum Company 
of Canada. When strapped together in- 
gots are locked together in three ways— 
vertically, laterally and lengthwise. But 
when unstrapped, individual ingots can 
be lifted out with ease. Bundles of new 
ingots also stand up better to shocks in 
transit: tests proved they will resist up 
to three times normal humping speed. 
Note wasp waist on ingots. 


Plastic for trailers 


Nearly 1,000 Ib. of plastic lining and in- 
sulation went into the construction of 
this refrigerated van trailer. It is thought 
to be the first to use plastic linings as a 
design material. Interior is an “ideal” 
way of storage of edible products during 
haulage: can be washed down, steamed, 
and is impervious to moisture and bac- 
teria. Ribbed, white plastic panels are 
designed to provide for the continuous 
circulation of air, even with a full load. 
Insulated doors are prefabricated and 
precision-fitted to the tapered door open- 
ings to provide a tight seal. The walls 
and doors contain 4 in. of plastic-type 
insulation. Fruehauf Trailer Co. of 
Canada are manufacturers. * 
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What design engineers say about R & D 


THE QUESTION: ‘Most 


large companies have a research and development 


program, but to survive many smaller companies should be engaged in strong 
R and D work. How do you feel about this?” 


“IT think every industrial firm should engage in Research 
and Development as much as it can, and regardless of 
size, must do some development of a practical nature. 
But in a medium-sized firm, the amount of money 
needed to go into advanced research is so great that 
it is best to leave this work to the big firms with 

specialized facilities.” 
—H. H. Roeder, Monarch Machinery Co., Winnipeg. 


“It’s not feasible for a small industrial firm to engage 
in Research and Development work because the cost 
has to be borne by too few products. It’s better to get 
half a dozen good designs from outside — and created 
by big firms. 

These designs can be adapted in part to the small 
company’s needs, without spending the large sums 
needed for original work. A small or medium-sized 
firm is handicapped by lack of equipment, facilities 
and capital, so that it’s best to leave this field to the 
big industries.” 

—G.W. Newman, Silver Line Manufacturing Co., Winnipeg. 


“In answer to your question, I am strongly prejudiced 
in this matter. I feel it is very true that a company, 
no matter how small, should have a strong R and D 
program. Where the company feels that it cannot sup- 
port an R and D department out of its earnings, it 
should call in outside consultants to do the work. 

The need for research is borne out by the fact that 
most technical products on the market today were not 
even designed five years ago. A firm must continually 
be finding new products if it is to survive. 

The proportion of earnings set aside for R and D 
would depend to a great extent on the need to change 


Rosenberg Stirling 
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products. Some manufacturers, in a competitive market 
need to change models every year — others may go 
longer. Nevertheless, the development work is needed 
by all.” 

—D. J. Rosenberg, Vector Labs Inc., Montreal. 


“Yes, I do feel very strongly that small companies 
should have an R and D program. Although Canada 
Fans is a medium firm in comparison to some, we 
have an active development program, and put aside 
some of our earnings to finance development work. 
In my opinion, every firm should spend say, five 
to ten per cent of its actual net earnings on R and D 
work, and in all probability, the proportion should be 
higher with a small firm than with a large one, because 
of the greater necessity of forging ahead that a small 
firm has.” 
—Leo M. Stirling, Canada Fans Ltd., Clarage. 


“Because of the R and D practised by the larger com- 
panies in Canada, it becomes an absolute necessity 
for smaller manufacturing companies to carry on a 
system of supplementary R and D work. 

New materials and techniques are made available 
daily, and if they are to be used to full advantage, 
new applications must be explored exhaustively by the 
smaller companies. New materials have to be under- 
stood in order to be properly used, and understanding 
can only come through an intensive R and D program 
aimed at a specific end use of each material in question. 
Continued active R and D is the only positive method 
of preventing obsolescence from being built into any 
company’s products.” 

—D. Balint, International Tools Ltd., Windsor. 


Newman 





The national press 
comments on R & D 


Canadians were urged yesterday to step 
up their research program to stay abreast 
in this space age. 

Dr. W. E. van Steenburgh, director 
general of Scientific Services, Depart- 
ment of Mines, Ottawa, said “the time 
has passed when we can afford to take 
an indifferent or leisurely attitude toward 
basic research.” 

When this attitude mounts to a point 
where “we are being hounded to get 
going in this research, then I and all 
those who share my views on the subject 
will know that we are ‘on course’ and 
that all is well.” 

Dr. van Steenburgh was speaking to 
the joint annual meetings of the Pros- 
pectors and Developers Association, 
Geological Association of Canada and 
the Mineralogical Association of Canada. 

“By and large, our total research 
effort is still several notches below the 
desired level. Today, for instance, indus- 
try in Canada is spending, proportionate- 
ly, only one-quarter as much for research 
and development as are industrial firms 
in the U.S.” 

(Toronto Globe and Mail, 
March 4, 1959) 


** Canada not even in the race ”’ 


That was appalling testimony which 
the House of Commons Committee on 
Mines, Forests and Waters heard last 
week from the top officials of the Mines 
and Technical Surveys Department. 
Mr. John Convey, director of the 
Department’s mines branch, said that in 
the field of mineralogy and technological 
research, Canada was one of the world’s 
most backward nations — “not lagging 
behind, not even in the race.” Mining 
research was totally non-existent in Can- 
ada. As a result, Canadian mines were 
spending Canadian money to have their 
research done in United States labora- 
tories. 
(Globe and Mail editorial, 
April 20, 1959) 


Expert urges more research 


The B.C. forest industry was put through 
the mill Tuesday for not doing enough 
research. 

Research experts at the first B.C. 
Industrial and Trade Conference at the 
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University of B.C. said the industry is 
losing business because it hasn’t found 
enough new uses for wood products. 
“Sometimes I think the industry is 
rather like the trees it uses. It gets bigger 
but it doesn’t seem to get any different,” 
said R. H. Wright, head of the chemistry 
division of the B.C. Research Council. 
J. A. F. Gardner of the Forests Prod- 
ucts laboratory at UBC, said: “Unfor- 
tunately the sawmill industry, like some 
other old established primary indus- 
tries, does not have the tradition of re- 
search and there are still large lumber- 
ing firms and organizations without 
research departments.” 
(The Vancouver Sun, May 14, 1959) 


UK opens purse strings 


London—Britain’s Department of Scien- 
tific and Industrial Research says it is 
prepared to underwrite industrial proj- 
ects for the next five years, “whatever 
the scale,” as long as such projects bene- 
fit the nation. 

The Dept’s research council reported 
that too many valuable ideas in both 
small and large companies were going 
to waste because of lack of finances. The 
Dept. expects to spend $171 million dur- 
ing 1959-64 as compared to $101 mil- 
lion in the previous five years. 

(Product Engineering, May 18, 1959) 


Mr. Diefenbaker takes up cudgels 


In choosing to speak to the graduating 
cadets of the Royal Military College in 
Kingston about Canada’s growing role 
in research and in announcing Canada 
intends to take part in the exploration 
of space, the Prime Minister, Mr. Diefen- 
baker, chose his subject well. There is 
lively interest in research of all kinds in 
Kingston and some important aspects of 
it are being undertaken by the faculty 
members of the College itself. 
Fundamental research into the prop- 
erties of liquid helium and the super- 
conductivity of various materials at ex- 
tremely low temperatures, for example, 
are two of the projects which have been 
in hand for some years. And thus Mr. 
Diefenbaker’s remark that “it is not 
always recognized that we have in Can- 
ada the scientific knowledge, the facili- 
ties and the experience to participate in 


the exploration of space” was accordingly 
well received. 


(Editorial in Peterborough Examiner, 
May 20, 1959) 


$100,000 for research division 


Nerve centre of Evans Coleman and 
Evans Ltd. is a new $100,000 research 
and development division. 

The research division, the second larg- 
est of its kind in Canada, was opened 
Tuesday at the company’s plant on West 
Seventy-seventh in Marpole. A_ highly 
trained staff of technicians will make 
rigid and regular tests on all products 
manufactured at the plant. 

“This will be the nerve centre of all 
our operations,” said vice-president R. 
M. Hungerford. “We are all out for the 
highest quality control. Our customers 
will benefit tremendously.” 

Studies by the new research division 
have resulted in the company introduc- 
ing glazed structural concrete blocks 
here. 

(Vancouver Sun, May 28, 1959) 


B.C. man gets world attention 


Vancouver (Special)—A possible Nobel 
Prize is the lure which has set a west 
coast industrial - philanthropist chasing 
$500,000 to give a young University of 
British Columbia researcher. 

The scientist, Dr. Har Gobind Khor- 
ana, 39, almost unknown until a month 
ago, is the centre of world-wide scientific 
interest for his feat of synthetically 
producing an important chemical of life. 

Said Dr. Gordon Shrum, chairman of 
the B.C. Research Council: “Never in 
the history of the university have we had 
such a distinguished scientist.” 

Lumber tycoon Walter Koerner is 
trying to raise funds to allow Dr. Khor- 
ana and his seven UBC colleagues on 
the project to continue and expand their 
work in the field. 


(Toronto Telegram, June 2, 1959) 


Chance for the universities 


Canadian universities are to be given 
an opportunity to conduct experiments 
in space research. 

The National Research Council has 
announced that a space research pro- 
gram to be under direction of an Asso- 
ciate Committee on Space Research 
formed jointly by NRC and the Defence 
Research Board. 

The committee, set up at a meeting 
of NRC today at Saskatoon, will include 
20 representatives from government de- 
partments and agencies and Canadian 
universities. 

(Toronto Globe and Mail, 
June 5, 1959) 
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Keeping 
informed 


New booklets and techni- 
cal data for you to read 


Nickel Tubing — The chemical composi- 
tion, physical constants and mechanical 
properties of four types of tubing, are 
listed in this interesting folder, published 
by Superior Tube Company. 

Coated valves — an eight-page, photo- 
illustrated bulletin describing Rockwell- 
Nordstrom special coated lubricated plug 
valves. Available from Peacock Brothers 
Limited. 


Lubrication — just off the press is a 
manual on the lubrication of roller and 
silent chain drives. Covers principles of 
lubrication, maintenance and oil selection. 
Sun Oil Company Limited. 

Motor controls — Arrow-Hart & Hege- 
man have published a condensed motor 
controls catalogue, arranged for fast, 
easy reference. Illustrated throughout 
with wiring and dimensional diagrams. 
Industrial ovens — standard truck-type 
ovens heated with gas, or oil, either di- 
rect or indirect fired, and electric or 
steam heat are described in a four-page 
bulletin from Eclipse Fuel Engineering 
Company of Canada Limited. 
Diaphragm control valves — bulletin 
J-170 gives complete engineering data on 
OPW-Jordan diaphragm control valves. 
Used wherever accurate regulation is re- 
quired. 

Instability of hydraulic jack — Univer- 
sity of Toronto report UTIA 55, by 
E. Kosko, discusses the compressive in- 
stability of a hydraulic jack. 
Appliances — a complete line of ap- 
pliances manufactured in Canada are de- 
tailed in catalogue 90 of Canadian Ar- 
mature Works Inc. (Request on company 
letterhead. 

Lighting handbook — a special hand- 
book is being offered by Canadian Wes- 
tinghouse. The handbook is designed to 
assist engineers, architects, contractors, 
and students. The price is $3.00. 
Grouting — describing successful grout- 
ing techniques, this bulletin gives recom- 
mended mixes and estimating tables. The 
Master Builders Company. 

Insulation — write to Hysol (Canada) 
Ltd. for a list of technical literature 
available on epoxy systems and applica- 
tions in the electronic and electrical 
power fields. 

Seals — a fact book for selecting and 
installing O-ring and special ring seals 
marketed by Minnesota Rubber Com- 
pany. * 
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‘the STRIPPIT 
FABRICATOR 


WORK PIECE — Electronic Chassis — 
10” x 14” — 23 holes —5 sizes — 
4 different shapes — 4 corner notches 


SETUP TIME —9.3 minutes 
PRODUCTION RUN—5 pieces 


PRODUCTION TIME PER PIECE —2.8 minutes 


For short or pilot runs—model shop and experimental work—no 
other single machine can match the production capabilities and 
profit potential of the Strippit Fabricator. 


PUNCHES—any round or shaped hole up to 314” diameter in sheet material 
— upto 14” mild steel. 


NOTCHES—90° corners — rectangular, radii, vee and special shape edge 
notches — up to 14” capacity in mild steel. 


NIBBLES —straight line or contour shearing up to a 38” diameter circle, 
at 165 strokes per minute, 14” mild steel. 


ACCURATE, QUICK-SET GAUGING—a unique, multiple-stop system permits exact 
positioning of the work to any layout specifications in seconds 
instead of minutes. 


QUICK-CHANGE PUNCHES AND DIES—changed from one size to another in less 
than 20 seconds — within easy reach in labeled, built-in file 
drawers. 


EASY CONVERSION —to a production punching unit by adding the Strippit 
Duplicator for high speed production of hundreds of pieces — 
and the Dupl-O-Scope to punch Duplicator templates from a 
drawing, layout or sample part. 


WRITE TODAY — for Catalog 10 AA and an actual demonstration right at your own plant 
of the capabilities of this high-profit fabrication system, by a 
Strippit Mobile Demonstration Unit. 


~~ STRIPPIT 


‘TOOL & MACHINE COMPANY 


A Division of Provincial Engineering Ltd. 
103 Hansen Road e ° Brampton, Ontario 
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SECURE SPACE NOW 


for the Fourth Annual 


CANADIAN CONVENTION 
AND EXPOSITION 


Automotive Bldg., Exhibition Park, Toronto 
3 Full Days— October 7, 8, 9, 1959 


The Showcase of the Electronics Industry 


HERE is your great once-a-year opportunity to 
expose your products and services to a 
concentrated audience of more than ten 
thousand scientists, engineers and technologists. 


REMEMBER! Before final decisions are made as 
to what scientific equipment to buy, and from 
whom to buy it, these are the men consulted. 


Not until next year will you have such a golden 
opportunity to promote sales and goodwill among 
these key men of the electronic and 

nucleonic industries. 


DON’T DELAY! 


Write, Wire or Phone Today for 
Illustrated Brochure and Floor Plan 


IRE CANADIAN CONVENTION 


1819 Yonge Street, Toronto, Canada 
Telephones: HUdson 8-7768 and HUdson 1-3331 





Sponsored by the Canadian Sections of the 


Institute of Radio Engineers 
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Briefs 


We note with interest... 


that there’s no excuse now for not keep- 
ing in touch with your friends and rela- 


| tives. Twenty “snorkel” mail-boxes have 


been installed in cities across Canada 
by the Post Office — others are on the 
way. (You can drive up to mail box, 


| pop in your epistle without leaving your 


car) . . . microbes are being given the 
microscope treatment by the Ontario Re- 
search Foundation: useful application for 
the shuddery things includes the produc- 


| tion of feedyeast from cheese whey and 
| (a dash more soda Henry) the produc- 


tion of alcohol from molasses and from 
waste sulphite liquor using a yeast to 
ferment the sugars . . . our Montreal 


| editor writes to tell us about a recent 
| meeting of an SPI chapter when the 
| problems of the mold maker in the 
| designing of molds, estimating and legal 
| responsibilities were discussed. There’s a 
| shortage of mold-maker apprentices — 


so the SPI is producing a movie to help 
attract them into the fold . . . new com- 


mercial paint spraying equipment intro- 
| duced at the U.S. Patent Office’s recent 
| mechanical exhibit in Washington is said 


to outdate other methods of spray paint- 
ing — can be used in high humidity 
. Swinging to colder news, Soviet 


| explorers trekking across the Antarctic 
| 


will do so in a luxury-crammed 35-ton 


| tractor. It’s hermetically sealed, air con- 
ditioned, has showers, armchairs, galley 


— to say nothing of a battery of tech- 
nical equipment, all of which can be 
operated from inside the vehicle .. . 
wot d’ya think chaps? Cambridge Uni- 
versity is setting up a faculty of crimin- 
ology. We’d just stuffed our last no-iron 
shirt into a grip, when we realized the 
course isn’t intended to turn every jem- 
my-jockey into a rakish-Raffles. It’s to 
help stamp out crime . . . design engi- 
neers in a U. S. research centre claim 


| to have well-nigh licked “shielding” in 


the miniature bearings industry. Their 
idea reduces by 70% the size of dirt 
particles which can get into bearings .. . 
a Toronto woman took a hair-removing 
course at a local beauty parlor, and now 
has to shave twice a day she said in 
court (our bald customers please note) 

. scientists have reported that a crude 
“death-ray” derived from certain ultra- 
high frequency radio waves, has killed 
10 monkeys .. . an aircraft tape recorder 
that can take up to 360 intricate readings) 
in any five-second period, and can be 
ejected from a crashing plane could 
simplify the investigation of air crashe 

. Shortly before a ship was due i 


(Continued on page 83 
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Briefs (Continued from page 82) 


Los Angeles, the master had his crew 
remove cargo lashings to save unloading 
time at port. Longshoremen refused to 
unload cargo unless lashings were put 
back. When captain complied, longshore- 
men simply cut rope with knives so that 
it couldn’t be used again. This rates the 
Most Futile Act of the Month award 

. while on a steak-safari at the recent 
Design Engineering show in Philadelphia, 
a New Englander said, “Wouldn't you 
like to have as much fun on a conven- 
tion as your wife thinks you have?” This 
unsettled us so much we ordered lobster 
. . . Walt Disney has built a mile-long 
monorail system. Trains have rubber tires 
— run on pylon-supported concrete run- 
ways — and are operated electrically 

. . two tire items of interest: a U. K. 
firm is dickering with “atomic” tires (ex- 
posed to radiations from isotopes, tires 
are said to be tougher and age more 
slowly). Harold Cole, a dispatcher for a 
Toronto firm, has invented a sidewall 
protector for tires. Tire guard is welded 
on wheel rim, is 2% in. wide and made 
of %4-in. steel . . . the Rad has been 
chosen as the national standard radiation 
dose unit, we hear. If this will tell us 
how much quicker we'll be able to with- 
stand the ravages of hydrogen-bomb tests, 
strontium-flavored milk, the deadly weed, 
beatnicks, weekend driving and the top 
600 hit tunes — we should (we guess) 
be very grateful . . . British-American 
Oil Co’s projected $112 million ware- 
house distribution centre and dock at 
Port Moody, B.C., will be located so 
that shipments can be made directly by 
rail, truck and sea . . . can an off-shore 
drilling platform get seasick? If so, pity 
the poor rig that was made in the U. S. 
and had to make the 7,000-mile voyage 
to Sicily where it will be stationed .. . 
one answer to that old question “What 
next?” is paper tents and disposable 
clothes (both are being tested now)... 


vive la France for interest la femme. 


Some old maids over 60 with cars more 
than 10 years old get tax exemptions 
from the de Gaulle Government. It’s a 
new formula to catch up with taxpayers 
who live high but pay low. The young 
chicks are going to pay up for their 
chromium-plated memories, while the 
old hens tootle along mulling over theirs 

. who said Scotsmen are not ro- 
mantic? The chairman of the Marriage 
Guidance Council in Edinburgh wants 
to start night classes in the art of love 
for youngsters between the ages of 16 
and 20. The course will give a diploma 
to successful candidates . . . when Jules 
Verne conceived of a giant gun barrel 
900 ft long with 400,000 Ib of guncot- 
ton in the breech to launch a moon-ship, 
he wasn’t too far off the truth. A group 
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of scientists is planning to launch a 
space-arrow in this fashion . . . we hear 
that a quarter of a million dollar char- 
coal plant is to be built northwest of 
Edmonton . . . Brief Talepiece: There’s 
nothing like organization. We like the 
story about the NCO admitted to hospi- 
tal for possible surgery. The company 
supply sergeant sent him a_ get-well 
card. Inside, the message read: “If they 
take anything out, make ’em sign for it.” * 





New Committee 
Doug Kaill, editor of DE was elected 


to the position of -secretary in the 
Standards Engineers Society, Hamilton/ 
Toronto Section for the season 1959- 
60, at a meeting held in Hamilton on 
May 28. Other officers of the society are 
J. G. Wells (CGE), chairman; C. L. 
Moon (AECL), vice-chairman; S. F. 
Coolsma (Westinghouse), treasurer; R. 
F. Whatmough (CSA _ Laboratories), 
executive officer. 

The society has been active in Canada 
since 1955, fostering the cause of stan- 
dardization in engineering design and 
development. The group does not take 
any direct action in the establishment of 
specific standards. * 











All sizes 

and types 
fractional 

to 1,500 h.p. 


oer" 
ENOLD 


Couplings 


FROM STOCK! 


Soe 


SPIDER TYPE 

6 couplings 

up to 20 hp. 

Max. speed 10,000 r.p.m, 


| RENOLD | Chains, Pinions, Wheels 


American Chain Replacements 

Conveyor Chains, Wheels and 
Attachments 

Gears, Clutches 

Reducers and Geared Motors 

COAST TO COAST SERVICE 


Write for catalogues 


DISC TYPE 


16 couplings 
up to 600 h.p. 
Max. speed 3,600 r.p.m. 


CHAIN TYPE 

11 couplings 

up to 1,500 h.p. 

Max. speed 5,700 r.p.m. 





RENOLD CHAINS 
CANADA LTD. 


MONTREAL TORONTO 
HAMILTON VANCOUVER QUEBEC 
LONDON WINNIPEG’ THREE RIVERS 

AGENTS: E. S. Stephenson & Co. Limited 
Halifax, N.S., Saint John, N.B. and 


Hugh J. O'Neill Limited, Noranda, P.Q., 
Timmins and Sault Ste. Marie, Ont. 











Circle number 148 on time saver card 





People in 
the news 


ona 


at 


A Guelph, Ont., chemist, Dr. Richard H. 
Manske, is the 1959 winner of the Chem- 
ical Institute of Canada medal. Dr. 
Manske, who is director of research for 
Dominion Rubber Co. Ltd., in Guelph, 
is a graduate of Queen’s and Manchester 
Universities. He is a member of the 
Royal Society of Canada; the American 
Chemical Society; The Chemical Society, 
London; and the C.I.C. 


Professor David M. Myers, head of the 
department of electrical engineering at 
the University of Sydney in Sydney, 
Australia, has been appointed dean of the 
faculty of applied science at the Uni- 
versity of British Columbia. 

Prof. Myers has been P. N. Russell 
professor of electrical engineering at the 
University of Sydney since 1949 and was 
elected dean of the faculty of engineer- 
ing there in 1955. 
The appointment of James W. Torrant 
as industrial sales manager of Morse 
Chain Company, a Borg-Warner Indus- 
try, Ithaca, New York, has been an- 
nounced. 





WESTON 


OIL and FLUID SEALS 


NOW FROM STOCK 
at all R§M branches 


+ 


SYNTHETIC 
RUBBER SEALS 


J. H. Harrison has been appointed sales 
manager of the Industrial Division of 


Harrison Jones 


Dominion Engineering Co. and H. J. 
Jones, chief engineer of the rolling mill 


Stevens Dunton 


department. R. W. Stevens has become 
sales manager and Mr. R. W. Dunton, 
chief engineer of the press, mining and 
rubber departments. 
Three new appointments have been an- 
nounced by Alpha Manufacturing Com- 
pany Ltd., Winnipeg. A. K. Piercy, 
P.Eng., becomes Application Engineer 
and G. D. McKenzie, P.Eng., becomes 
Research and Development Engineer. All 
three men are members of the Engineer- 
ing Institute of Canada. They will locate 
at Alpha’s Head Office in Winnipeg. 


For original equipment or maintenance appli- 
cations of Weston seals, call R&M. 

Complete stocks of standard seals are carried 
at all R&M branches. Leather types from Yj” 
to 20” 1.D. Synthetic rubber types from 
5/16* fo. 12" 1D. 

Your R&M representative will gladly discuss 
with you technical details of Weston standard 
or special seals to fit your particular require- 
ments in relation to speed, temperatures, 
pressure and fluid to be sealed. 

Every Weston seal is individually packaged 
and protected from dirt and moisture by a 
polythene inner wrap. 





Rae Lockhart 
Mr. Arthur C. Rae is named vp market- 
ing of Atlas Steels Ltd. and general man- 
ager of the Atlas International Division. 
Mr. F. J. Lockhart, vp, Canadian sales, 
becomes vp-sales, North American Divi- 
sion. * ’ * 
Mr. U. M. Evans was recently elected a 
Director of Anaconda American Brass 
Ltd. Evans, who joined the Rod Mill Staff 
in 1918, has been Works Manager since 
1942. * * * 
Maurice Keith Wing of C. A. V. Limited, 
has taken up an appointment as project 
engineer for the company in Canada. 
For the past five years he has served 
with C. A. V. as projects engineer on 
the application of fuel injection equip- 
ment to diesel engines in Britain. 


LEATHER 
SEALS 


RM BEARINGS CANADA LTD. 


VANCOUVER WINNIPEG LONDON '- HAMILTON 
TORONTO MONTREAL THREE RIVERS QUEBEC CITY 


Evans 


For the new Weston catalogue No. 
W59, just off the press, write R&M 
Bearings Canada Ltd., 1006 Mountain 
Street, Montreal. 





(Continued on page 89) 
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Leaders in the Age 
of Magnesium 


\ 
STU 


si 





4 
« 


=e 


z 


States T. R. B. Watson, 
Corrosion Services Ltd. 
17 Dundonald St., 
Toronto 5, Ontario 


‘We started our business using Domal 


Magnesium because of its exceptional 


purity. 


Increasing quantities have been 


used in our protective installations for 


pipelines and marine structures or water 


heaters. 


Magnesium anodes are quick 


and easy to install and experience has 


proved them to be very effective.” 


From missiles and heavy structural 


equipment to increasing 


household products . 


numbers 


of 


. wherever light- 


ness, strength, durability and versatility 


are demanded, modern engineers are 


finding more and more uses for 


DOMAL 


HIGH-PURITY The world's lightest, most versatile metal 


MAGNESIUM 


pomaron IIE N53 4) LIM LIMITED 


=— 





320 8 Y STREET TORO AUTO, 
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‘POP 
RIVETS 


insert and Set 
From Side 


Cuts installation costs in half, 


High Clinching Action 
Pulls parts together with up 
to 600 Ibs. squeeze. Elimi- 
notes need to clamp. 


.-1-- 


Wide Grip binae 
Simplifies inventory, pur- 
chasing, inspection. Same 
length “POP” Rivet holds 
tight through thick or thin, 


Vibration Proof 
“POP” Rivets cannot back 
out or become loose. En- 
sures tight assembly for 
years of use, 


Low Head Profile 
Where space is important, 
“POP” Rivets’ minimum head 
height eliminates clearance 
problems and improves ap- 
pearance. 


UNITED 


Cut Assembly Costs 
Solve Design Problems 
Installed and set 


from same side 


“POP” Rivets cut installed fastener 
costs, add design flexibility, and 
increase assembly convenience be- 
cause they are inserted and set 
fromthe same side. Up to 1200 
can be set per hour right on the 
assembly line — even by an un- 
skilled operator. 

“POP” Rivets are precision made, 
hollow rivets assembled on a solid 
high tensile mandrel. The setting 
tool pulls the mandrel head into 
the rivet from the front side, set- 
ting the rivet on the reverse side. 
Mandrel breaks under tension of 
up to 1600 Ibs. and falls free. 


You can cut installed costs, in- 
crease assembly convenience, and 
secure high speed, trouble-free 
fastening immediately with “POP” 
Rivets. No need for complicated 
or extensive re-tooling. Simplify 
product design, cut handling time. 
Call or write us today — now — 
and start cutting your installed 
fastener costs, with “POP” Rivets! 
Or better still, send us a sample 
assembly for riveting. 








SHOE MACHINERY COMPANY 


of CANADA LIMITED 


Montreal 


Toronto 


Galt 
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FOR DESIGNERS 
AND 
PRODUCT ENGINEERS 


ow design freedom 


and versatility 
with 


PEDLAR 


(—EXPANDED metal 


a 
You can work wonders with 
Pedlar Expanded Metal... and 
Expanded Metal is wonderful to 
work with . . . easy to handle, light 
and airy in appearance, yet amaz- 
ingly strong. It gives designers 
and builders a free hand to pro- 
duce beautiful results... quickly, 
soundly, economically. 
Grilles, ventilators, bins, 
fencing, furniture—youname , 
= Expanded a 
the perfect answer. You have 
a choice of many styles and | HIGHEST QUALITY SEALS 
metals—in regular or flatten- 20 =| ~ ~Providing positive dependable 
ed form, with a variety of gauges leak-proof service. 
and mesh openings. For practical ; : 3 a eae 
results, use Pedlar Expanded ‘ . Countless sealing problems Precision 0 Rings 
Metal. ‘</ have been solved with SS ee 
Available in STEEL, ALUMINUM, te. | “Precision” products. They ney auwick emo 
STAINLESS STEEL, COPPER for are manufactured from free, leak-free 
Machine Guards, Walkways, Display Panels, ‘ quality materials to closest — ont 
Baskets, Tool Cribs, Enclosures, Cages, tolerances and provide the Os, GaNene, We 


. cooling fluids, refrig- 
Carts, Drainers, Fences. best possible seal for the erants and many 


service specified. other special liquids. 


The widest range of 





Precision Dyna-Seals 
—for sealing under 
bolt heads, rivets, 
convenience. Write flanges, circular flat 


for copy of hand- 7 surfaces—no groove 
y necessary. 


types and sizes is 
available for your 


book of Precision 
packings. 


Call your nearest Pedlar office or write directly to: 


THE PEDLAR PEOPLE LIMITED 





sii oed (CANADA) LTD. «oun 
ual “0” Ring and Dyna-seal Specialists 


HEAD OFFICE: 519 SIMCOE ST. S., OSHAWA, ONT. ane 
ma 
M 


MONTREAL OTTAWA TORONTO WINNIPEG ao 


Ste. Thérese de Blainville, Québec 
EDMONTON CALGARY VANCOUVER mer 
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Miniature 
Bearings 


Swiss-Made High Precision Miniature 
Bearings. Interchangeable with U.S. 
and Canadian-made sizes for your appli- 
cation. 


| Bigelow 


Central 


People inthe News (continued) | 


Mr. Donald D. McNabb has been ap- 
pointed Vice-President in charge of the 
Division, of Reichhold Chemi- 


| appointed Vice-President in charge of 


FILMOSEAL type. 
Big bearing sealed 
performance in miniature 
sizes from 0.0550” Bore 
— 0.1875” OD. An 
RMB “‘first.”” 


* Radial 

Conrad type. 
Another RMB “first.” 
True Conrad retainer 
design with deep groove 
ground raceway. Sizes 
from 0.0550” Bore 
— 0.1875” OD. 


* Radial 

Ultra-Light. 
Precision space 
savers. Combine large 
bores with relatively 
small OD’s. Sizes 
from 0.0394” Bore 
— 0.1181” OD. 


* Pivot type. 

In this group is another 
RMB ‘“‘first”” — the 
smallest ball bearing 
ever produced — 
0.0433” OD. 


*Many other types including pivot 
types with inner races, radials 
without inner races, miniature 
roller bearings, to name a few. 


Delivery: Prompt. Experimental quantities 
available immediately from stock. 
Materials: 440C Stainless Steel or 52100 
Chrome Steel. 
Tolerances: ABEC 5 and ABEC 1. 


RMB Miniature Bearings 
are described in this com- 
plete catalog which gives 
valuable information, too. 
Write for your copy today. 


JOHN HERRING & CO. 


3468 Dundas St. W. e Toronto, Ontario 
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Sales. E. Gordon Arnold has been elected 


| to the board of directors. 


Kenneth G. Thorne has been appointed 
chief engineer of Computing Devices of 
Canada Ltd. 


John H. Barker has been appointed De- | 
| velopment 


Specialist for the Plastics 


Division of Monsanto Canada Ltd. 


Robert M. Jennings, W. Frank Wan- | 


brough and Walter G. Ward have been 
appointed vice-presidents of Canadian 


General Electric Company. 


John S. McConkey has been appointed | 
sales manager—component heating de- | 
department, | 
Canadian General Electric Company. | 


vices, industrial products 


Ronald S. Rose was recently appointed 
sales manager of Canadian Ice Machine 
Rose is engineering graduate 
of Duke University, Durham, N.C. * 





Acknowledged 
with thanks 


The editors of Design Engineer- 
ing wish to thank the many 
people who made this issue pos- 
sible. While researching ma- 
terial, we contacted hundreds 
of individuals in industry, gov- 
ernment services, universities, 
provincial research councils— 
and of course design engineers. 
It should be pointed out that 
we received much information 
which did not fit in with the 
definition of R and D, and it 
was, for this reason, left out of 
the report. As the cover says, 
our interest was in R and D in 
Canada. Every effort was made 
to give a factual account of the 
current Research and Develop- 
ment picture in relation to the 
engineering profession in Can- 
ada. 





McNabb | 
| cals Ltd. Mr. John H. Bigelow has been 














Wikia cn 


Custom 
Cold Roll 
Forming 


Accurate, economical cold roll 
forming may solve a problem 
for you. Let’s discuss it. 


CRESSWELL 


POMEROY 
LIMITED 


Head Office & Factory: Granby, Que. 


ST. JOHN'S ° HALIFAX ° 
MONTREAL TORONTO « 
EDMONTON ° VANCOUVER 


QUEBEC CITY 
WINNIPEG 
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Here’s unbeatable versatility in 
stepless variable speed 





FRACTIONAL HORSEPOWER 


ZERO-MAX: 


VARIABLE SPEED 


simply by 
moving a lever’ 


Any Speed from zero to 1; input speed (max 2000 rpm) 
Change Speed instantly—running or not 

Reverse Speed instantly—running or not 

Zero-Max Speed Reducers are available in many mo- 
dels from 1/30th to 34 hp with or without motor and 
with or without reverse. The standard series has speed 
ranges from zero to 400 rpm with torques up to 100 
in. lb. Models with speed-increase and speed-decrease 
gearheads have speed ranges from zero rpm to the 


motor speed (max 2000 rpm) with torques up to 450 
in. Ib. 


Stops, starts, speed changes and reversal of direction are 
made instantly, merely by moving a lever* and without 
stopping the machine. Every ZERO-MAX gives positive 
drive with constant torque throughout its speed range. 
ZERO-MAX has a wide range of models for use in 
machine tools, metal working, materials handling, pack- 
aging, processing, office equipment, etc. 


For further information on the versatile ZERO-MAX, 
call your nearest RENOLD office. 


*Other optional controls available. 


RENOLD CHAINS CANADA LTD. 


MONTREAL TORONTO HAMILTON VANCOUVER 
QUEBEC LONDON WINNIPEG THREE RIVERS 
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e LINE 


DURALINE 


POLYESTER BASE REPRODUCTION FILMS 
Another Norman Wade First in Canada! 





POLYESTER BASE FILM DIAZO SENSITIZED WITH EITHER 
BLACKLINE OR SEPIALINE COATING 


MATTE SURFACE BOTH SIDES SUITABLE 
FOR DRAFTING WITH INK OR PENCIL 
eee 


REPRODUCTIONS MADE ON ‘DURALINE’ 
INCREASE LINE DENSITY AND CONTRAST OF PENCIL 
TRACING ORIGINALS 
eee 
Super-fast reprint speed 
Virtuatly indestructible 
Dimensionally stable 
Cheaper than cloth 


ASK FOR FREE SAMPLES 


Manufactured exclusively in Canada by 


NORMAN WADE ocomrany up. 


891 Yonge St. 4263 St. Catherine St. W. 
TORONTO MONTREAL 


88 Princess St. 
SAINT JOHN 
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TO OUR READERS! 


There may be articles or advertisements in 
this issue of DESIGN ENGINEERING of par- 
ticular interest to business associates of 
yours who are not already receiving our 


publication. 


Just fill in the space below and return — 
we'll send a complimentary copy. 


DESIGN ENGINEERING, 481 University Ave., Toronto, Ont. 


COMPANY 


ADDRESS 
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SMALLER - LIGHTER - STRONGER 
ARROW-HART Appliance Switches NESTLER 


All new 


A COMPLETE | xe 
| Spacemaster 
RANGE | | table 36” x 48” 


For vacuum sweepers, fans, power fully 

tools, etc., and radio and electronic counterbalanced 
with 
NESTLER 


machine 





equipment. 


Send for your free Nina 
copy of our new 5 Request catalogues 
catalogue Z-10 | Canadian Distributor 


5906 | JAMES W. STEVENSON AND COMPANY 
Toronto LIMITED Ottawa 


Industry Street, T to 15, Ontario. Ph RO. 2-1101 | , e 
7365 > Ravan a ieded Gee, | 15 St. Mary St. 67 Cartier St. 


Representatives: Cochrane Stephenson (Western) Ltd., Winnipeg, Calgary, WA. 1-0460 CE, 4-4374 
Edmonton, Vancouver « George C. Robinson, Saint John, N.B. 
QUALITY MOTOR CONTROLS © WIRING DEVICES * APPLIANCE SWITCHES | Circle number 158 on time saver card 
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20 MILLION SHOCKS 
COULDN'T LOOSEN IT: 


Customer engineers expected this Bristol Multiple-Spline socket 
screw to hold fast through 2,000,000 operations. When after 
20,000,000 operations, it was still holding within the 0.001” 
allowable tolerance, the test was called off. Quality and per- 
formance like this guarantee that the precision you ve built into 
your product won't be jeopardized by inferior socket screws. 
Vhether you require standard hex socket screws for ordinary 
holding or the "“Bicseshactgienel Multiple-Spline screw for 
critical applications, Bristol makes the best. Write our Socket 
Screw Division for samples and catalogue. 
Bristol's 


Multiple-Spline 
Socket Screws 


Precision Socket Screw Manufacturers Since 1913 Red 
Es & 
THE BRISTOL COMPANY OF CANADA LIMITED a ; 
Toronto Hamilton Montreal Vancouver ; oo" 36 owes 








Circle number 109 on time saver card Circle number 140 on time saver card 
DESIGN ENGINEERING JULY 1959 





Dimensions of Seal-tite Industrial Clamp 
Note: 
Worm Screw action. 
Stainless steel. One 
piece construction. 


THICKNESS Any diameter to 6’. 
2 


CLAMP DIAMETER 





B-M:B_ mini-bearings 


are manufactured to meet the spread of 
miniaturization and high precision limits 
required in many fields of Canadian in- 
dustry. 


Seal-tite 


« « » one clamp with 
a thousand applications 


Adjustable Seal-tite clamps have been used successfully in 
countless Canadian products. These one-piece units meet the 


A complete range of B-M°B Mini- 
bearings in both metric and inch sizes, 
which include flanged, shielded and pivot 
types, are available. Bore diameters 
range from .03937 inches up to 4”. 


Bearings are manufactured to American 
ABEC specifications. 


B-M’‘B also manufacturers of Steel Balls from 
.003” up to 4”. 


For further information write or phone— 


most rigid engineering specifications. They are precision- 
made from durable stainless steel. The easy worm. screw 
action makes fastening quick and secure. Seal-tite clamps are 
economical and quickly delivered . . . they’re made in Canada. 


If you have a clamping problem let Seal-tite solve it. 
For more information write: 


HAMILTON CLAMP & STAMPINGS LIMITED 
150 Chatham Street HAMILTON, Ontario 


SIMMONDS ACCESSORIES OF CANADA LTD. 


637 Parkdale Ave. N., Hamilton, Ont., Canada 
Liberty 9-1381 


BRITISH MANUFACTURED BEARINGS CO. LTD. 


Sole Selling Agents: B-M-B (Sales) Ltd. 


CRAWLEY, SUSSEX, ENGLAND - _Circle number 132 on time saver card 
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BELLOWS 


« My 


Canadian automobile manufacturers 
rely on General Tire for more than a 
hundred different rubber & plastic parts 








SA, 
‘ far 
COsT-ENGINEERED 


bedddddtitd 
VEREUPORV EL 


BELLOWS The performance requirements of your bellows- 
DESIGN actuated device determine the cost of the bel- 
. lows. Flexon Bellows can be produced to meet 
© Coil Top GUIDE any specifications, but there is no reason why 
® Brake cup and boots renee they should exceed necessary standards. This 
Fender Seals } ; only adds extra cost without improving per- 
@ Axle Bumpers } | formance. _ ‘ ; 
ci P Every Flexon Bellows is cost-engineered to 
@ Tail Light Pads meet the requirements of your job. Economy- 
@® Pedal Pads minded Flexonics engineers know and under- 
® Door Seals Send for your stand bellows-actuated devices. They select 
saeaear dae charging media, metals, and design character- 
This up-to-date istics to give you the exact combination of 
performance and economy required for your 


information on 
bellows applica- product. Call or write today for complete in- 
formation. 


tion will save 
search. , B-49 


many hours’ re- 


FLEXONICS CORPORATION OF CANADA, LIMITED 
BRAMPTON, ONTARIO 


HERE ARE SOME YOU CAN EASILY SPOT 


© Windshield weatherstrips 
@ Glass run channels 

© Silentbloc bushings 

© Hood & Trunk seals 

© Distributor Housing 

© Battery Containers 

@ Spring Bumpers 











THE GENERAL TIRE & RUBBER COMPANY OF CANADA LIMITED 
ke Industrial Products Division 


WELLAND, ONTARIO 
PLASTICS 


GENERAL roronra 
SALES 


5311A Yonge St., Willowdale 
RUBBER OFFICES MONTREAL 


7905 St. Laurent Bivd. 





Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and blies of these t 


Formerly Canadian Metal Hose Corporation, Ltd. 
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Advertising Index — July 


Key No. 
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102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
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164 
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DANESIEENIS. WENO C8 1a sores ocx gh tove' sis Starereine Slkere te we 
TAS DEAL ROOST RL oad cic 6 «:o0si 6, 6 bse dvow Sige 'etn be 
PRM VNCEANOTSHNES BS on ele ora aies ce ais 4 0.6.618 wis-0:8 
Anaconda American Brass Ltd. 

Arrow-Hart & Hegeman (Canada) Ltd. 
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TLOWV....extremely long life! 
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TWENTY 
MILLION 


snap-actions—yet 
no bigger than a paper clip! 


* 


( 


TYPE 11 SNAP-ACTION SWITCH 


This new Licon precision snap-action switch design 
eliminates dead break and provides much greater 
overload capacity. Constructed to military and in- 
dustrial standards, it can be obtained in a wide 
differential movement range from .008 to .030, 
Licon Type Il, a high electrical capacity snap- 
action switch, is extremely compact... perfect for 
use where size and dependability are important. 
Meets MIL S-6743 specifications. Write for Bulletin. 


> Exclusive Sales Agents 
en CONSTELLATION 
SWITCHES AND CONTROLS COMPONENTS LTD. 
DIVISION OF 136 Tower Drive, Toronto 
CANADA ILLINOIS TOOLS LTD. 17041 Omega Place 
67 Scarsdale Rd. St. Genevieve, Montreal 
Don Mills, Ontario uc 
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CHEMICAL 
ENGINEERS & CHEMISTS 


We are looking for chemical engineers and 
chemists with up to 5 years experience to 
work on the development of new processes 
and products and the improvement of manu- 
facturing techniques at our 
plants. 


Shawinigan 


This is an unusual opportunity to join a top 
team of Canadian scientists and engineers in 
a rapidly expanding organization. 


Excellent employee benefits are provided 
and salary is fully commensurate with ex- 
perience and qualification. 


Please send complete resume 
in first letter to: 


INDUSTRIAL RELATIONS DEPARTMENT 


SHAWINIGAN CHEMICALS LIMITED 
SHAWINIGAN, P.Q. 
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Editorial 


Fight competition with R and D 


Research and development is a topic that should be at the core of every 
industrial operation in Canada. Unfortunately, this is not always so. Far 
too many firms are content to let their parent company in the U.S., or 
altenatively, their competitors in Canada, do all the lead work in develop- 
ing products and designs that will meet the needs of this missile age. 

Canadian engineers and designers can, and do, originate some ideas 
which win national and international acclaim. Witness such outstanding 
achievements as the Orenda engine, which was the star attraction at the 
1959 Design Engineering Show in Philadelphia last month, and heavy- 
water moderated research reactors which Canadians have pioneered. 

This program needs support, and plenty of it. Government has been 
outstanding in its support. Universities and their often-underpaid teaching 
staffs have given of their best, although we fail to understand why some 
of them did not respond to the opportunity to present their story along 
with the others in this issue. Incidentally, every university in the country 
which has an engineering faculty was invited to do so. 

Some industries have done admirably. More power to them, because 
it is usually their kind that are heading the parade of sales and profits. 

We are reminded at this time of the sales pitch for a brand of filter 
cigarettes advertised across the border. “It’s what’s up front that counts. 
If it hasn’t got it there, it hasn’t got it anywhere.” 

In the competitive world of industry, what’s up front is R & D. If a 
firm hasn’t got it there, it just hasn’t got it. 


With this issue, devoted entirely to Research and Development, DE 
scores another first in publishing history. So far as we can ascertain, no 
other publication in the engineering field has ever given over its full edi- 
torial content to the R & D theme. 

Full credit for the material contained in this issue must go to our 
genial assistant editor, Eric Haworth, who almost singlehandedly, has put 
together these pages. This was accomplished in the difficult transition 
period during the changeover of editors. As a result of his efforts, Eric 
is probably the outstanding authority on the position of R & D in Canada. 
He also is possibly its strongest advocate. 


DESIGN ENGINEERING JULY 1959 





; U ss - M@ = In every Chesterfield tube there is a lot of experience that doesn’t show on the surface. 


Whether we are drawing a header for the boiler of a power station or turning out a miniature gas bottle to inflate a life-jacket, 
we make use of manufacturing techniques and individual skills that have taken anything up to 50 years to perfect. There is 


no substitute for the experience that goes into ehestertield tubes. 


THE CHESTERFIELD TUBE COMPANY LIMITED ° CHESTERFIELD : ENGLAND: A @® COMPANY 


Canadian Representatives: STANDARD TUBE AND T .A.LIMETED, WOODSTOCK » HAMILTON * TORONTO * OTTAWA * MONTREAL 
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3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken bearings 


ICTURED below are three appli- 

cations where Timken bearing 
equipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken bearings take 
both radial and thrust loads in any 
combination. And full-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear is 
reduced, maintenance is cut to the 
minimum. 


All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 
—never needs adjustment. 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type ‘E’’, Double-Interlock, Type 
“C” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 


Timken bearings bring Better- 
ness to any machines because Better- 
ness rolls on Timken tapered roller 
bearings. So specify bearings trade- 
marked ‘“TIMKEN” for the machines 
you buy or build. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO”’. 


> 
This symbol on a product means 
its bearings are the best. 


Cutaway view shows the Dodge needed. 


Timken bearing-equipped Dodge All-Steel 
pillow block used in a vibrating conveyor. 


Timken bearing-equipped Dodge “Special 
Duty” pillow block as used on fine paper 
machine lineshafts. 


TIMKEN~CANAD 


TRADE-MARK REG. IN CANADA AND U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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Timken bearing-equipped Dodge Type “E” 
pillow block used in sand and gravel plant. 





